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EXECUTIVE sUMMARY 

On March 1. 1967. Time Oil Co. and Koppers Company entered into 
an agreement wherein Time would provide certain labor and 
services connected, with the receipt. storaqe. handling and 
blending of specified woodtreatinq products. including 
pentachlorophenol. All produc:ts were owned by Koppers. The 
site selected for this activity included a warehouse and tank 
farm on a small (70' x 70') pOI:tion of Time' s 45 acre Northwest 
Terminal located at 12005 North Burgard Road in Portland. OR. . . 

The operation started up and c!ontinued routinely until January 
28. 1981. Time then advised Koppers of its election to 
terminate the project effecti"J'e March 31. i982. the scheduled 
agreement expiration date. Various in-house inspections had 
indicated the possibility of soil contamination. Subsequent 
bioassay tests confirmed the e!xistence of pentachlorophenol in 
the soi 1 ad jacent to the warehouse. Both companies concurred 
to close the site. operations ceased. Orderly phase out 
actions were established and bequn. 

It is noteworthy that this elltire closure effort was jointly 
planned and undertaken by the two companies to voluntarily 
correct what both felt may become a future problem. 

By February 1985. on hand prclduct inventory had been blended 
off and shipped out. All tanks and pipinq had been cleaned. 
wi th cleaning wastes beinq shipped to Arlington. Piping and 
tanks had been disassembled ~ l~emoved and scrapped. In short. 
the site was cleared to qround level. 

Soil clean-up beqan. 1"0110win4; coordination with the DEO. the 
Arlinqton landfill and local contractors. some 242 tons of soil 
were shipped to Ar1inqton. A samplinq matrix was prepared and 
more than 150 soil samples were collected and analyzed fo~ 
PCP. Concentration isopleths were qenerated. which depicted 
remaininq contaaination locations and deqrees of contamination. 
the hiqhest of which was 116.000 ppa. Isopleths showed site 
size had now expanded to about 70' x 140' in area. The 
concrete wall alonq the westez:n edqe of the site was removed. 
decontaainated and disposed 01~ to facilitate removal of this 
newly discovered increased area of soil contaaination. To aid 
in reducinq the physical size of this newly defined area. the 
extremities of site soil were centralized to the one spot 
having the hiqhest known cI)ntaminant concentration. Soil 
relocation actions were based on previously plotted contour 
determinations. They were successful in that the area was 
reduced to about 60' x 60'. 
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At the end of 1985. the EPA advised Time that soil contaminated 
with leaked PCP had been reclassified as hazardous waste 
(number F027) and that there were currently no hazardous waste 
facilities in the U.S. that would accept this waste. 

Pending resolution of EPA/DEQ acceptable disposal methods for 
PCP contaminated soi 1. efforts were directed toward the 
determination of possible groundwater contamination. Fourteen 
wells were installed and developed during 1986. Two were 
subsequently closed due to inefficient operation. Remaining 
wells have been repeatedly sampled and those samples analyzed 
for PCP. Concentrations have not exceeded .044 ppm at the 
highest reading. While well water analysis is scheduled to 
continue quarterly until the project is completed. to ensure no 
groundwater migration qoes un6etected, there appears to be no 
real grounQwater problem. 

Since there was no regulatory 
permit off-site disposal of 
initiated an assessment of 
Recommended actions are: 

relief in sight, which would 
PCP contaminated soil. Time 

on-site remedial alternatives. 

a. Select the "Surface Mounted Soil Washing" technique as 
the most logical remedial approach. 

b. Perform bench scale and pilot level evaluations. 

c. Determine necessary destruction steps of recovered 
extracts. 

d. Ascertain technical permitting and economic feasibility 
of technique for final disposal action. 

e. Compare results with repeat step by step examination of 
next most logical remedial approaches which are: 
"Surface Mounted Thermal Extraction" and "In-Situ 
Thermal Extraction u • 
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SECTION I 

HISTORY 

Section I provides a sequential summary of those activities 
relating to pentachlorophenol (PCP) operations within the Time Oil 
Company Northwest Terminal located at 12005 North Burgard Road in 
Portland. Oregon. The information was gathered from Time Oil 
files at the firmls Seattle headquarters. Data was extracted from 
reports. memos and other correspondence from Time employees. the 
Oregon Department of Environmental Quality (DEQ). the US 
Environmental Protection Agency (EPA) and private consultants. 

BACKGROUND 

Agreement with Koppers Company. Inc. (1967-1982) 

On March 1. 1967. Time Oil Company reached an aqreement with the 
Koppers Company. whereby Time would provide the storage. handling 
and distribution of Koppers owned specialty woodtreating chemicals. 
includinq PCP. The operatinq area included a warehouse building 
and an adjacent tank farm area (about 70' x 70') with an earthern 
surface. This small site was to become known collectively as the 
woodtreating chemicals area. Early in 1981. Time notified Koppers 
of their intent to terminate the aqreement on March 31. 1982. 
Time and Koppers jointly aqreed to immediately cease all PCP 
operations at the site, to remove all products, to clean all tanks 
and pipelines. to remove and dispose of all tanks and pipelines. 
to effect clean up of whatever contamination existed and to do it 
all within existinq requlatory quidelines. 

Various Site Inspections (197l-198tl 

A summary of in-house site inspections, over the ten year period 
(l971-1981), identified the followinq problems related to the PCP 
operation. 

o No spill control system in warehouse. Spilled liquid was able 
to run unrestricted throuqh the warehouse area and drain out 
throuqh doors. Sloping of the warehouse floor and installation 
of drains was recommended. 
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o Floor of warehouse work area caked with product. 
cleaning recommended. 

Steam 

o No warning signs were posted which call attention to hazards in 
the area where PCP was stored and mixed. 

o Ground near end of pipelines saturated with product to a deptn 
of 12 inches. 

During February 1983. Time con'tracted with the AM-Test Corporation 
to conduct a fish bioassay test on the site soil. Analysis 
resulted in a finding of the soil (only) being toxic at the 100 
and 1000 ppm levels. 

On a subject matter completely'unrelated to the pentachlorophenol 
operat ion and Time/Koppers plCl~nned actions. the DEQ conducted an 
inspection of the entire Northwest Termina;t. faci li ty on October 
25, 1984. On that date. the 'DEQ advised their intent to collect 
soil samples throughout the facility. It is because of this 
latter DEQ advisory that the following soil test results are 
included since two samples- were taken from the woodtreating 
chemicals area. 

On December 12. 1984. DEQ perElonnel collected twelve soil samples 
from the entire facility. Splits of each sample were provided to 
Time. DEQ analytical results ,.,ere received by Time on January 24. 
1985. The DEQ samples were analyzed for EPA priority Pollutants 
and for other substances iden1:.ifiable through GC/MS scan. with a 
specif ic interest in lead cont,ent. No samples were found to hav
lead concentrations above the detection limit. The samples weI 
also analyzed for fourteen pesticides. but no concentrations abov~ 
the detection limit were found. Non-priority GC/M5 scans indicated 
the presence of low concentraltions of petroleum hydrocarbons in 
three of the twelve samples. In the analysis for EPA Priority 
Pollutants. ten ot twelve samples were found to contain either no 
concentrations ot any organics above the detection limit. or only 
trace amounts of polynuclear aromatics. One sample. taken from 
the woodtreating chemicals tan~ farm. contained SlS ppm of PCP and 
12 ppm of tetrachlorophenol (TCP). The second sample from this 
area contained 1820 ppm ot PCP and 71 ppm of TCP. 

Sample splits. which had been provided to Time. were then 
submitted to Coffey Laboratories for analysis in order to confirm 
Dt:Q findings. Results of thetae analyaes were received on March 
15. 1986 and showed no PCP concentrations higher than 275 ppm. No 
pentachlorophenol was detectc!!!d in any saaple outside of the 
woodtreating chemicala area. 

INITIAL C:LEAN UP EPPORTS 

Proposal tor Removal of Contaminated Soil (1983) 

In October of 1983. pending completion of site tank and pipeline 
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physical removal. plans were made to excavate and dispose of soil 
to a depth below that where PCP contamination was found to exist. 
This was to be a three phase effort, fully coordinated with the 
DEQ and the disposal facility. Phase t consisted of initial soil 
removal and its transport to an authorized disposal facility. 
Phase II involved a thorough investigation to determine the extent 
of PCP contamination and its degree of concentration. Phase 1 I I 
was to remove and dispose of any remaining soil which was 
detected. by laboratory analysis. to be contaminated above 
acceptable limits. 

On November 1. 1983. a delay in Phase I of the planned removal 
occurred because ownership of the hazardous. waste facility at 
Arl ington changed and some period of time was needed for the new 
management to reach full 'operational status. Further. an 
agreement from the new owners (Chemical Waste Management) to 
accept the soil at Arlington prior to. any excavation was 
absolutely essential to ensure that Time did not become classified 
as a hazardous waste storage facility. 

Removal and Disposal of Contaminated Soil (February - June. 1985) 

On February 4. 1985. Time reiterated to the DRQ. its intent to 
excava te PCP-contaminated soil and dispose of it at an approved 
disposal facility. On February 19. Time executed a contract with 
Northwest Vacuum Truck Service. Inc. for removal and transport of 
the contaminated· soil. On May 14. the DEO granted approval for 
disposal of the PCP-contaminated soil at the Arlington landfill. 
On June 24. an agreement covering disposal was reached with 
Chern-security Systems. Inc .• operator of the Arlington facility. 

Between June 25 and June 28. 1985. 288 cubic yards 
of soil were removed and shipped to Arlington. 
excavated to a depth of 2 to 4 feet below grade in 
corner of the woodtreating chemicals tank farm. 

Soil Sampling (June - July. 198~~ 

(242.76 tons) 
The soil was 
the northwest 

On June 28. 1985. following completion of contaminated soil 
excavation, Time retained Riedel Environmental Services to perform 
sampling and analysis of the remaining soil. Samples of surface 
soils were initially collected from 22 locations around the 
perimeter of the woodtreating chemicals tank farm area. Three 
composite samples were formed and analyzed. showing PCP 
concentrations of up to 860 ppm. Sample. of the soil from 81 
individual sample sites surrounding the woodtreating tank farm 
area were then collected and analyzed for PCP. The results 
indicated that the contamination was localized to the west and 
south of the warehouse with little or no contamination occurring 
to the east of the site. 
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Soil was then collected trom tourteen locations at depths of O. 2. 
4. 7 and 12 feet below the surface on a triangular grid across the 
tank farm area. Samples were taken by the spl it spoon technique 
using a hollow stem auger drill rig. and analyses were performed 
in accordance with EPA procedure *8040 (SW-846). Contaminan' 
contour maps were developed frc)m the data which showed a maximul .. 

'PCP concentration of 26.500 ppm at the surface in the area where 
the loading of trucks had occurred~ This finding of soil 
contamination caused an increase of the site size to about 70' X 

140'. A second focus of contamination was at the southwest corner 
of the warehouse. The verticill column of contamination at the 
second location extended to th.e lowest sampling interval (12-14 
feet below the surface). which ,.,as noted as being in the saturated 
zone at the time of sampling. The highest concentration at this 
depth was 2.030 ppm. 

The two focal points of contamination are indicated on the surface 
contour isopleth map generated by Riedel and presented as Figure 
1-1 of this report. Figure 1-2 indicates the 12 foot contaminant 
isopleth. {Note: the southwlitst corner of the warehouse is 
indicated by the reference mark at coordinates (76.166». 

600 ppm Chlorophenol Toxicity Level Interpretation (June. 1985) 

On June 28. 1985. Time received a letter from theDEQ laboratory. 
concerning previous interpretatjLons by the agency. that 600 ppm of 
total chlorophenols in soil represented the hazardous waste 
threshold. This conclusion was based on extraction an~ 
bio-toxicity tests peformed by DEQ. The letter stated. however. 
that this was only used as guidance and did not necessarily 
reflect specifiC clean up requirements. 

Removal of Concrete Wall (November. 1985) 

Time retained Riedel Environmelltal Services in November. 1985 to 
remove and decontaminate a COllcrete wall which stood along the 
west perimeter of the woodtreat.ing chemicals tank tarm area. The 
intent of the reaoval of the 'ilall was to allow for easy sample 
analysis. contaminant containlaent and future removal of the 
contaminated soil adjacent to the wall. This project included 
wall ste.a cleaning. subsequent. testinq of the wall for residual 
PCP and wall demolition tollowinq certification of decontamination 
to backqround levels ot PCP. 'rhe wall was broken into pieces by 
Riedel and disposed of by Time. 

Classification of Contaminated Soil as Hazardous Waste (December. 
1985) 

On December 10. 1985, the EPA Reqion X otfice advised Time that 
soil contaminated with leaked PCP had been reclassitied (trom U242 
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to a hazardous waste bearing number F027. Referring to a 
moratorium on 1andfil1ing of such wastes. the EPA letter stated 
that at that time there were II no commercial hazardous waste 
facilities in the United States that would accept waste designated 
as F027. II EPA also suggested that Time consul t wi th the DEQ 
before continuing with clean-up operations at the site. 

Wells 1. 2, 3 and 4 Installation (November. 1985) 

Pending resolution of acceptable disposal techniques for 
contaminated soil containing PCP. Time concentrated on 
determination of possible groundwater contamination. 

In November, 1985, Time again retained Riedel Environmental 
Services to install four groundwater monitoring wells near the 
southwest corner of the warehouse building. Wells 1. 2 and 3 were 
placed in 16-inch (0.0.) 45 0 slant borings which penetrated soil 
beneath the building to a vertical depth of 14 feet. Well 4 was 
installed in a 16-inch (O.D.) vertical hole drilled to a depth of 
50 feet. Samples for PCP analysis were taken to advance and 
further earlier analyses. particularly to determine if 
contamination existed beneath the woodtreating chemicals warehouse. 

Samples from the slant borings indicated PCP concentrations as 
high as 116,000 ppm at 2.5 to 4 feet below the surface, with 
surface concentrations ranging from 65.3 to 1.690 ppm. The 
concentrations generally decreased with depth. The vertical 
boring (Well *4) showed concentrations descreasing with depth from 
574 ppm at 18.5 to 20 feet below the soil surface to a low of 1.59 
ppm at 43.5 to 45 feet below the surface. The conclusion of this 
report was that contamination exists below the southwest corner of 
the woodtreating warehouse floor« although the horizontal 1 imi ts 
of contamination were not definable with the existing data. 

Geologic logging of the soil at Well *4 indicated a minor layer of 
low permeability about 18 to 35 feet below the surface. The well 
was completed by installing 4-inch PVC well casing and screen to a 
depth of 40 feet in the 16-inch auger hole and sand packing the 
well annulus to within 6 feet of the surface. A well construction 
diagram is shown in Figure 1-3. The geologic log of this boring 
is shown in Pigure 1-4. A well construction diagram of the slant 
borings is shown in Pigure 1-5. 

Installation of Well Points (Pebruary - May. 1986) 

In February, 1986. in order to identify groundwater flow direction 
and gradient beneath the Northwest Terminal facility. Time 
installed well points at three locations surrounding the 
woodtreating chemicals warehouse and tank farm area: Two of the 
wells (A and B) were installed to a depth of 20 feet. Two wells 
were installed at a depth of 8 feet at location C (see Figure 1-6). 
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Water level measurements were taken on nine occasions becween 
February 28 and March 11 in Wells A. B. Cl' C2 and 4. The 
data collected indicated an unelcpectedly lower water level in well 
4 as compared with the other well locations. 

To further investigate this unuliSual circumstance. three additional 
well points. four observation pits and a river level reference 
point were installed by Time in late March. 1986. Wells E and F 
were driven to depths of 20 and 19 feet. respectively. while Well 
G was driven to a depth of 13 feet where advancement of the point 
was halted by cobbles. Well C2 was removed. and Well Cl was 
henceforth known simply as Well C. Water levels in Well 4 and 
Wells A-G were again measured repeatedly over a period of several 
days. The data confirmed earlier indications that a water table 
depression existed in the area ~f Well 4. 

A detailed evaluation of the boring loq data for Well 4 showed 
that a series of clay lenses alld silty sands had been penetrated 
by the bore hole between the depths of 18.5 and 35 feet. 

Gravelly sand lies above this zone and medium to fine sand 
predominates below it. The ClclY lenses appear to have formed a 
zone of relatively low permeability separatinq a perched upper 
water bearing zone from a lc)wer aquifer. This zone of low 
permeability was apparently breached by the installation of Well 
4. The boring was drilled with a 16-inch diameter auqer while the 
well consisted of 4-inch PVC pipe. The annulus was filled with 
coarse sand. violatinq the integrity of the low permeability layer 
and providinq a potential pathwClty for water from the upper perched 
water bearing zone to flow d01lrn the hole to the lower aquifer 
creating a depression in the natural qroundwater flow. This 
appeared to have altered the nat.ural direction of qroundwater flow 
(toward the Willamette River) within a zone of influence 
surroundinq Well 4. 

Al though the observed water tclble depression could represent a 
strong. natural vertical qradie:nt in the vicinity of Well 4. the 
influence of this well on aeljacent wells indicated a strong 
probability of an induced qroun,dwater sink caused by an unsealed 
annulus of Well 4. This conc:lusion waa reached by Time upon 
evaluation of the piezometric surface of the perched water. which 
indicated that wella in close proximity to Well 4 were apparently 
influenced by Well 4. showiDq water level depreaaions. while wells 
distant from Well 4 were unaffec'ted. 

Addi tional Groundwater Moni tori.nq Wella and Well 4 Abandonment 
(May. 1986) 

At Time's direction. three addi1~ional qroundwater monitoring wells 
(D. Hand 1) were installed by' Riedel in early May. 1986. The 
purpose of these wella was to ftlrther define the upper piezometric 
surface and to obtain data on qr10undwater quality . 

• 
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In an effort to reinstate natural groundwater flow patterns in the 
area and to eliminate possible intercommunication between upper 
and lower water bearing zones, Well 4 was removed by overdrilling 
and the hole sealed on May 14. 1986. Prior to choosinq this 
method of abandonment, Time evaluated several possibilities. 
including pressure grouting and two different overdrilling 
processes. with input from Hart Crowser and Associates. Century 
Environmental Sciences and Riedel. 

Groundwater Sampling (April - May. 1986) 

Time retained Century Environmental Sciences to perform 
groundwater sampling and analy~is of the wells and well points at 
the Northwest Terminal facility. In April, 1986, Century measured 
static water levels in Well 4, in Wells A-C and Wells E-G. These 
measurements again showed that the water level in Well 4 was lower 
than in surrounding wells. Samples collected from each well were 
analyzed and .0061 ppm. .0026 ppm and .0014 ppm of PCP were 
detected in Wells 4. Band F, respectively. 

On May 28. following abandonment of Well 4, a second group of 
groundwater samples were collected from Wells A, B, D, E. F. Hand 
I. The locations of these wells is indieated in Figure 6. The 
analytical results showed PCP in a eoneentration just slightly 
above the deteetion level (.0002 ppm) in Well I. Other wells 
contained no deteetable levels of PCP. 

Additional Soil and Groundwater Sampling (August. 1986) 

In August, 1986, Time retained SRa Associates to perform 
additional sampling and analysis of soil and groundwater at the 
Northwest Terminal faeility. Based on previous eontour map 
determinations, Time re-graded the surfaee of the woodtreating 
chemieals tank farm area. gathering allsuspeeted eontaminated 
surface soil in a centralized area. redueing the area to about 60' 
x 60'. SRa then colleeted surfaee soil samples from the same '14 
locations in the tank fara area which had been sampled earlier by 
Riedel. drilled .ix holes through the warehouae floor and sampled 
soil tro. beneath the building. Samplea were colleeted from the 
surface of the soil underlying the conerete floor of the warehouse 
as well a. the same five subsurfaee intervals aampled by Riedel in 
1985. These boringa were made in an effort to determine the 
extent of eontamination underlying the warehouse. 

SRH also colleeted groundwater samples for PCP analysis and pH. 
and made measurements of statie water levels frail all monitoring 
wells in existenee. The results of these analyse. are supplied in 
Section III of this report. 

- 7 -
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SUMMARY 

During the duration of the aqreement between Time and Koppers. 
pentachlorophenol and probably some tetrachlorophenol were 
released into the sandy soil adjacent to the woodtreating chemical 
warehouse. This material may have been released in combination 
with various hydrocarbon SOlVeJlts used as a part of the process. 
The primary cause for these releases appears to have been 
intermittent spillage from hOlses and mixinq vessels during end 
product formulation and trallsfer operations, rather than a 
one-time spill event. 

Upon investigation of these findinqs. Time and Koppers terminated 
their agreement. ceased all pentachlorophenol operations and began 
clean up operations at the site. 

In investigating the extent of soil contamination. Time has 
obtained assistance from sevel:al consultinq firms and clean up 
contractors, and has analyzed sUfficient s011 samples to determine 
the vertical and horizontal extent of. contamination. The 
contamination is localized ion the northwest corner of the 
woodtreatinq chemicals tank fara, with so.e sliqht penetration 
below the warehouse. An estiDlated 2.000 cubic yards of soil. a 
portion of which extends down to the first water bearinq zone, is 
contaminated. 

Time has installed an extenaive water well aonitorinq network A 
the site and is continuously acquirinq data on the flow directions 
and rates of flow of the first water bearinq zone. as well as on 
water quality and PCP concentrationa. Barly data indicates that 
gross contamination of the qrou,ndwater has not occurred outside of 
the contaainated zone. PCP can barely be detected in wells in. or 
immediately adjacent to, the c:ontaainant zone. Groundwater flow 
is generally in the direction of the Willaaetter River. Vertical 
gradients in the vicini ty of the contaainant zone have not been 
determined at thia tiae. . 

Time atteapted to ainiaize th4. riak of. contaainant aiqration by 
disposing of Soa. material at Ch.aical Waate Management I s 
Arlinqton facility. This effol:t was thwarted due to a moratoriua 
on landfilline; of PCP suba.lquently disallowine; further such 
dispoaal. Tia. haa consolidate,d the bulk of the contaainated soil 
into on. apot within the woodtreatine; ch.aicala tank fara area to 
facilitate containm.nt and aini.ize the risk of off-site aiqration. 

Time haa now r.tained SRH Aaaociat.s to identify available 
alternatives to destroy or i •• obiliz. the PCp· contaainated soil 
and is presently evaluatinq additionally e;enerated data reqardinq 
groundwater quality and soil cOl~taaination. 

- 8 -
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SECTION II 

REMEDIAL ALTERNATIVE ASSESSMENT 

,INTRODUCTION 

A small portion of Time's 45· acre property at 12005 N. Burgard 
Road in Portland. Oregon has been identified as being contaminated 
with pentachlorophenol (PCP). Contamination at this site has been 
found to extend to approximately 70' x 140' in area and to depths 
of about 15 feet below the surface in one spot. The site was used 
for the formulation and storage of woodtreating chemicals under an 
agreement between Time and Koppers from 1967 until 1982. In 
addition to pentachlorophenol. a number of hydrocarbon solvents 
and petroleum products were used in this process. 

Concentrations of PCP. ranging from below detectable limits to 
116.000 ppm. have been detected in the soil. with concentrations 
generally decreasing with depth and distance froll the southwest 
corner of the woodtreating chemicals warehouse. Concentration 
data has been used to generate equiconcentration isopleths which 
indicate that soil contamination is generally restricted to the 
upper 3 feet of soil. with the exception of a major vertical 
column of contamination located at the corner of the warehouse. 

Perched groundwater underlies the site at a depth of approximately 
13 feet below the surface. This water appears to be continuous 
with and potentially discharging to. the Willamette River. The 
surface soil consists predominantly of medium-grained sands with 
occasional minor clay lenses andlor gravels. The soil is 
characteristically homogeneous from the aurface to the perched 
water table. A layer of somewhat lower permeability underlies the 
perched water and consists of silty sanda with clay lenses. 
Fine-grained sands predominate below this layer. 

concentrations of PCP in groundwater below the known contaminated 
zone have not exceeded .044 ppm. Moat wells indicate no 
detectable concentrations of PCP. and outside of the contaminated 
zone. concentrations have not exceeded .003 pp. in any well. 
Contamination doe8 not appear to have migrated extensively from 
the known contaminated zone. Analyses of groundwater are 
continuing on a quarterly basis. 

A water well monitoring network eonsisting of shallow wells and 
well points has been installed to monitor the upper perched 
water. A total of nine vertieal and three slanted (45 0

) wells 
have been installed and are regularly sampled for pH and PCP plus 
being measured for statie water levels. 
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Time is concerned witll potent:Lal off-site migration of PCP frolt 
tllis source and is determined to eliminate this risk by 
remediating the site. Due to an existing ban on the land disposal 
of soil containing pentachlorophenol. excavation and landfillinCl 
is not an available remediation alternative (the material at Tin 
has recently been designated b~r the EPA as RCRA-listed waste F02, 
vs. its previous U242 designation). Time does not desire to 
either leave the material in place without corrective action. cap 
the contaminated area wi thout first eliminating the contamination 
or excavate and store the waste on site due to the long-term risks 
associated wi th these alternatives. Time has performed emergency 
phase stabilization and containment measures to minimize the risks 
of contaminant migration. 

The following discussion ident"ifies and describes several remedial 
alternatives whicll are potentially capable of destroying or 
immobilizing PCP in sandy soils sucll as those found at Time. 
Comments are made regarding soil and groundwater treatment. 
economics. availability and technical feasibility. This 
discussion is not intended to represent an indeptll feasibility 
analysis of remediation options. but rather presents a summary 
review of options whicll Time IIllay wisll to investigate in greater 
detail. 

ALTJ!:RNATlVES 

The following alternatives were identified during the preliminary 
evaluation as remedial methods potentially capable of achieving 
effective results at Time: 

Adsorption onto Polymers or I~ctivated Carbon 
Biodegradation 
Capping in Place 
Chemical Reduction 
Closure in Place with MonitoE'ing (No Remedial Actions) 
Encapsulation 
Excavation and Disposal 
High Temperature. Catalyzed Clxidation 
Incineration 
In-Situ Soil Washing and Surface-Mounted Soil Washing 
In-Si tu Thermal Extraction all~d Surface-Mounted Thermal Extraction 
Sodium Dellalogenation 

Of these listed alternatives. e~xcavation and disposal. capping in 
place. and closure in place a~re either unavailable due to the 
regulatory moratorium on landfllling of P027 material. or do not 
satisfy Time's requirements for long-term risk reduction. The 
remaining alternatives are discu,ssed below. 
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Adsorption Onto Polymers or Activated Carbon 

Should contaminating PCP. at some point. be removed from the soil 
by soil washing. thermal extraction or other processes. final 
treatment of the recovered wastes will be required. Although not 
a destructive process, sorption of the recovered· PCP onto carbon 
or other polymeric substrates utilizing hydrophobic interactions 
as a sorptive process. will reduce the volume of PCP contaminated 
material. 

Activated carbon and a variety of organic and silicaceous 
polymeric adsorbents have been utilized to bind PCP and other 
phenols. The sorptive process, however. is usually reversible 
under appropriate conditions (usually temperature elevation or 
through the use of non-polar' solvents) and therefore may "not be 
suitable for long term stabilization of PCP wastes under 
uncontrolled conditions. 

These sorbents may be used to concentrate PCP from a waste stream 
(i.e. soil washing eluates or thermal extraction scrubber liquors) 
which could then be recycled or disposed of as a non-hazardous 
waste. The adsorbent may then be regenerated for reuse and the 
concentrated PCP solutions so generated. collected for disposal by 
destructive methods such as incineration or chemical 
decomposition. Such an approach may be a logical consideration 
for the Time site. 

Biodegradation 

Biodegradation of man-made compounds has been observed for many 
years and the results of aerobic sewage treatment systems have 
been documented in detail. Aerobic landfarming of oily wastes 
from the petroleum industry has also been in general use for 
years. Biodegradation occurs under essentially two basic 
conditions: aerobic (respiratory) and anaerobic (fermentative). 
Many compounds have been observed to be degraded, either partially 
or completely to carbon dioxide and water. by one or both of these 
pathways. 

Pentachlorophenol has been observed to undergo degradation by 
bacteria and fungi. Al though PCP degradation has been observed 
under aerobic conditions, it occurs at a more rapid rate and with 
fewer complications under anaerobic conditions. 

In addition to the biodegradation of pentachlorophenol in soil. it 
has been documented that fungal enzymes promote the binding of PCP 
to humic acids in soils. resulting in imaobilization of the PCP. 

Bench scale stUdies by SRH Associates scientists have indicated 
that. under controlled conditions, PCP can be degraded in both 
aerobic and anaerobic soil environments. Controlling conditions 
for biodegradation include soil porosity, pH, moisture content. 
inorganic nutrients (including nitrogen, phosphorus and potassium, 
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Eh (oxidation reduction potential), microbial populations and PCP 
concentrations. Elevated concentrations of PCP are inhibitory or 
toxic to microbial populations. even under condi tions of 
acclimatization. 

The application of biodegradati.on to the treatment of soils from 
the site is severely limited due to the existence of high 
concentration material. PCP degradation, even under optimal 
condi tions .. ceases when PCP cOJ.lcentrations are in excess of 1000 
ppm. Typically 500 ppm is considered the maximum effective 
limit. Between 500 and 1000 ppm. degredation effectiveness 
decreases. Since some material at the site contains PCP in excess 
of 1000 ppm, not all of the material would be considered ammenable 
to this treatment without significant dilution or pretreatment to 
reduce the contaminant concentrations. A large amount of the soil 
contains PCP at low concentratilons however and may be treatable if 
it can be successfully isolated from th. high concentration 
material found nearby. 

Biodegradation may be performed either in-situ or in surface
mounted fermentation reactors. Due to the highly permeable soil 
at Time, the shallow groundwater table and the possible adsorption 
of PCP in co-contaminating hydrocarbons which tend to immobilize 
the PCP, in-situ degradation is considered to present an excessive 
risk of PCP migration to off-site locations. Additionally, 
generation of anaerobic conditions in sandy soils is highly 
difficult. Should a biological process be initiated in-situ, 
significant risk of PCP mObilization through partial 
decomposi tion, preferential deg.radation of stabilizing hydrocarbon 
absorbents, or bio-emulsificati.on of the PCP could be expected 
For these reasons a surface-mounted fermenter would be the 
preferred method for soil treatment at the site. 

A surface reactor may be used to directly treat a soil/water 
suspension, or may be used to treat extracted and diluted 
contaminants removed from the soil by other technologies. A 
surface fermenter allows for c~ontrol of pH, nutrients, Eh. and 
other critical parameters. as ,,,ell as preventing the release and 
migration of waste or waste products. 

Nutrients. pH and Eh control are parameters that are easily 
controlled once optimal process conditions have been identified by 
bench and pilot scale studies. Co-metabolities or other nutrient 
augmentation is also eas ily .regulated. Fermenters capable of 
handling soils such as those found at Time are commercially 
available, but may be eonstruc:ted on site for considerable less 
cost. The requirements of this equipment vary with the amount of 
material to be treated. the rElaction kinetics and the degree of 
control required. 

Much debate currently exists o',er the benefits obtained by using 
PCP acclimated. cOlUDercially a'vailable bacterial preparations to 
promote degradation vs. using cultures of indigenous bacteria 
obtained from the site. There is considerable evidence to support 
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the use of indigenous microorganisms. The effect on the overall 
cost of the project is similar for both methods. Effective 
preparations range from $20 to $50 per pound of material. 
Microbial reguirements depend .on a variety of soil and 
waste-specific parameters that have not yet been determined at the 
site. 

Costs not directly associated with the on-site remediation include 
bench and pi lot scale tests, engineering. permi tting. chemical. 
biological and physical analyses. agency negotiations. waste 
delisting and management. These costs are expected to be similar 
for all of the alternative technologies evaluated here. 

Chemical Reduction 

Oxidation and reduction reactions have been utilized to destroy 
organic wastes under a variety of circumstances. Due to its high 
degree of chlorination. PCP is not readily oxidized by such mild 
oxidants as ozone or hydrogen peroxide. Stronger oxidants present 
such a great hazard in and of themselves as to be unsui table for 
treating wastes (See High Temperature Catalyzed Oxidation). 

PCP is. however. readily reduced by sodium borohydride solutions. 
Staiff (1981) and Sweeney (1981) have both demonstrated the use of 
catalyzed metal powders andlor borohydride solutions in the 
oxidation of chlorinated aryls. In-situ techniques have been 
demonstrated. however competition from redUcible soil components 
may severely limit the reaction. requiring .retreatment. This soil 
reduction chemistry must be identified to allow for proper 
selection and application of reducing agents. 

Reduction. either in-situ or in surface-mounted reactors. has 
realistic potential for remediating the contamination at Time. 
The low organic content of the naturally occuring sands in the 
area. their homoqeneity. the low trafficability of the soil. and 
the nature of the contaminants all support this alternative. 
Bench and pilot analyses would be required to determine the 
reduction potential and the products of redUction formed by this 
process. If technically successful. implementation costs should 
be moderate. 

Encapsulation 

One method of encapsulation of organic material is through the 
application of sorbents to the contaminated soil. Sorbents may 
include carbon qranules. polymeric.aterials or substances in 
which the waste is soluble. All sorbents must be insoluble in 
water. inert and not readily deqradable in order to achieve long 
term stabilization of the wastes in question. 
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Pentachlorophenol is readily adsorbed by activated carbon qra~ules 
and is soluble (absorbed) in a variety of orqanic substances 
includinq hiqh molecular weiqht hydrocarbons such as tar or 
asphalt. Since both of these rllaterials meet the criteria listed 
above f or acceptable sorbents. they offer a f eas ible al terna t i v 
for PCP immobilization. Additionally. both materials are capable 
of sorbinq any petroleum hydrocarbons which may exist in the soil 
in addition to PCP. 

An attractive alternative for iLmmobilization of Time I s wastes is 
the admixinq of the PCP contaminated soil with asphalt to form a 
structurally sound pavinq mateJ:ial which could then be used to 
seal the soil surface in the vicinity of the woodtreatinq 
chemicals tank farm. This altt~rnative would require an analysis 
of the leachability of the wa.tes from the surfacinq material and 
a determination of the structural inteqrity of the asphalt so 
produced at various levels of wa'ste incorporation. 

High Temperature. Catalyzed Oxidation 

PCP is not ordinarily oxidizled by readily available. easily 
handled oxidizers such as ozonll or hydroqen peroxide. Althouql1 
permanqanate. dichromate or o'ther stronq oxidizers have been 
reported to successfully oxidize PCP. their cost. side reactions 
wi th soi 1 components. and the lenvironmental hazards qenerated by 
them restrict their use in tre!atinq contaminated soils. Zimpro 
has developed a process. cOIDJllonly referred to as wet air 
oxidation. which has been succ:essful in destroyinq phenols an( 
other hazardous compounds in aqu4ltous media. 

The Zimpro. Wetox and other processes based on this same 
principle. employ hiqh temperature and elevated pressures in an 
oxyqen enriched aqueous environDl~ent to oxidize and thereby destroy 
hazardous orqanics. PCP and other extensively chlorinated 
orqanics are refractile to thils process without the addition of 
suitable catalysts Which can facilitate the deChlorination of 
these compounds. renderinq them retreatable. Once dechlorinat~d. 
the resul tinq intermediates h,ave increased susceptibi 1 i ty to 
oxidation by the wet air oxidation process and are deqraded to 
ei ther carbon dioxide and watll[ or to non-toxic biodeqradable 
intermediates. 

All wet air oxidation processes are provided as packaqed systems 
by the supplier. Included are the reactor. reaqents and 
operators. Additional support and feasibility testinq of 
representative media can ordinarily be neqotiated. Cost of the 
system. which is provided on a lease basis. is variable dependent 
upon the volume of material to be treated. the size of the 
required reactor and the type of process necessary. 
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Incineration 

Incineration represents a tested and proven method for the 
destruction of chlorinated hazardous wastes. including PCP. 
Several types of incineration capacity exist in the U.S. Ordinary 
incineration. which .is not acceptable for chlorinated organics. 
does not incorporate the appropriate acid scrubbers needed to 
produce an acceptable air discharge from wastes such as PCP. High 
efficiency incinerators. (often referred to as "6 nine" 
incinerators. based on their destruction and removal efficiencies) 
are capable of treating pentachlorophenol in high concentrations. 
Incinerators of this type are available in the U.S. as both fixed 
and mobile units. However. there is not sufficient capacity at 
this time in ei ther type of unit. to satisfy domestic demands. 
Although most incinerators can"handle liquids. few are equipped to 
handle solids such as contaminated soil. 

Incineration can easily satisfy Time's objectives of reducing long 
term risk related to the contamination found on site. However. 
since no small mobile units are available nearby. Time must either 
absorb significant mobilization. siting and permitting costs or 
ship its waste to a fixed unit. The attendant risks in shipping 
must be weighed against those associated with leaving the soil on 
site. 

The nearest incinerator for solid hazardous wastes such as those 
at the Time facility. is located in Deer Park. TX and is operated 
by Rollins Environmental. A primary concern with disposal by this 
alternative is cost. Rollins current price for incineration of 
contaminated soils is approximately SO.50 per pound. Based on 
Time'S estimate of 2000 cubic yards of contaminated soil. 
incineration costs may approach S2. 5 million. This figure does 
not include excavation. shipping and other associated costs. For 
comparison purposes. this amount is on the order of five times the 
cost of landfilling. if this alternative were available to Time. 

In-Situ Soil washing and Surface Mounted Soil Washing 

Removal of contaminants fro. ·soil may be accomplished through 
extraction with a variety of elutriating solutions. The choice of 
the proper solution must be based on the physico-chemical nature 
of the contaminants. the effect of the elutriate on the soil 
geochemistry and its permeability. plus the method by which the 
eluted contaminants are to be treated for destruction or 
disposal. Ordinarily. aqueous solutions of acids. bases. 
surfactants or other compounds are selected (US EPA. 1982). 

The effect of washing contaminated soils with water alone. or with 
mixtures of non-ionic surfactants was investigated by Science 
Applications International Corp. Their findings indicate that 
surfactants greatly increased the effectiveness of soil washing 
when. the contaminant of concern was either PCP or a high bo i 1 ing 
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oil frac~ion. Wi~h pen~achlorophenol alone. or when usej in 
conjunc~ion wi ~h o~her chlorinclted phenols. plain water provided 
effective washing of the contam:lnan~s from a relatively sandy soil 
(83' sand. 10' silt and clay). 

Since ~he contaminants at Time ini~ially appear to be refractile 
to natural elution with precipitation or groundwa~er. surfactants 
appear to be desirable at this si~e. The use of alkaline 
solutions, while ordinarily effective with phenols, may be 
ineffective at Time due to ttLe possibili~y of co-con~amination 
wi th oi ls or hydrocarbon slol vents. Extraction wi th other 
hydrocarbon solvents, while likely to effectively ex~ract the 
contaminating PCP from the soil.< will result in ~he formation of a 
hydrocarbon contaminated soil requiring an additional purification 
step. 

Two means of applying soil washing methodologies have been 
identified: in-situ techniques and surface-mounted techniques. 
(including batch or continuous flow appara~us). In-situ 
techniques involve the treatmellt of soil without excavation and 
provide for the application of the elutriating solvent to the soil 
surface and recovery of the eluate by using recovery wells in the 
treatment zone. Surface-mountecl systems involve the use of batch 
extraction tanks or coun~er-(:urrent extraction columns which 
extract the contaminants under controlled conditions. 

In-situ techniques are, effectilre in extracting contaminants only 
where the soil geology is kntown to be uniform and where the 
permeability is high enough to permit adequate percolation of the 
elutriating solutions ~hrough 'the soil. Additionally. in caser 
where ~he dis~ance from ~he lc)wer limi~ of ~he contaminants to 
groundwater (or alternatively to either a natural or induced low 
permeabi li ty soil layer) is gr4!tat. excessive amounts of solution 
are required. Con~rol is reduced and ~he po~ential for 
uncontrolled release of the eluate is great. The technique is 
well sui ted for si ~ua~ions where contamination is not generally 
accessible by ordinary excavation techniques (i.e. below 
buildings. in developed or heavily utilized areas). 

The in-situ process is generally impleaented by applying the 
solu~ion ~hrough ~rickle irrigation or infil~ra~ion galleries. and 
recovering ~he produc~ ~hrough judiciously placed recovery wells. 
The recovered eluate is treateld and. if possible. recycled. A 
thorough evaluation of all wallte componen~s and soil chemistry 
must be performed to facilitate the selec~ion of a proper 
surfactant. deteraine application rates. evaluate recovery 
potential and t,o < provide inforaation regarding eluate 
characteristics for the deteraination of treataent alternatives. 

Surface aoun~ed processes are indicated where the dis~ance to 
groundwater. extraction requirelDents or 'heterogeneity of the soil 
(i.e. channelling. lenses. etc.) require a higher degree of 
control on the process. In these cases. soil is excavated by 
suitable procedures and placed into batch or countercurrent 
continuous ex~ractors. Ba~ch extractors usually involve th~ 
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submersion and agitation of batches of contaminated soil in large 
tanks fitted with a filtration stage to separate the cleaned soil 
from the eluate. This step is usually repeated until a suitable 
clean-up standard is achieved. 

countercurrent extractors involve the introduction of contaminated 
soil into an upwardly moving extraction bed while the elutriating 
solution is introduced at the top of the bed and allowed to 
migrate downwards. In this latter process. the cleanest soil 
(already partially extracted) contacts the cleanest solvent just 
prior to exi ting the column at the top. This continuous process 
has the advantage of generating less spent solvent requiring 
subsequent treatment than does the batch process. It requires a 
higher degree of process control but is generally less labor and 
energy intensive than a batch ~rocess. A continuous process also 
allows for the fitting of a second solvent stage to elute any 
residual surfactant from the treated soil where water was used. 

The cost of soil washing is expected to be moderate. however this 
process does not address the final destruction and/or disposal of 
the recoverd solutions. These solutions. containing PCP, water, 
surfactants, and possibly hydrocarbons. must be treated by 
incineration. biodegradation. immobilization. recycling or by 
chemical processes prior to completion of the project. The 
extraction process and the treatment process should be determined 
in conjunction with one another in order to maximize their mutual 
effectiveness. 

In-Situ Thermal Extraction and Surface Mounted Thermal Extraction 

Thermal extraction processes involve the introduction of heat to 
the contaminated soil mass to increase the vapor pressure of the 
contaminants, rendering them sufficiently volatile to allow their 
recovery as a vapor. As might be expected. these processes work 
best with relatively volatile contaminants that tend to remain 
free. rather than binding to soil co.ponents. Additionally, the 
processes work best in friable or loose-grained soils Which allow 
free permeation of the vapors and their subsequent release to the 
recovery system. 

Coia (198S) has presented a system for recovery of volatiles from 
contaminated soils using an in-situ process. This system consists 
of a network of thermal injection wells and extraction wells 
connected to injection and extraction blowers. respectively .. 
Although the syste. was intended for extraction of TCE from 
glacial sands. any compound that can be brought to exert a 
significant vapor pressure can be recovered with this system. 

A similar system utilizing a modified drilling rig has been 
developed by ATW Calweld. This fira. a manufacturer of drilling 
equipment has modified the kelly of a drilling rig to incorporate 
several channels which allow the introduction of hot air. steam 
and various chemicals. if appropriate. The equipment rapidly 
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agitates the soil while applying heat and volatilizes contam~nantG 
which are then recovered in a negative pressure hood surrounding 
the surface of the rig. Con'taminant vapors are drawn off to a 
cyclone and ~crubber system. Although the devi'ce has only bee" 
demonstrated on hydrocarbon spills (gasoline and diesel oil), A~ 
Calweld suggests that the process is applicable to lowet 
volatility compounds such as pentachlorophenol. 

Thermal extraction in surface units has been advanced by several 
firms. American Toxic Disposal in Waukegan illinois, has operated 
a 10-ton-per-day unit which h.as successfully removed PCB I S from 
contaminated soils and sludges. This system has be~n demonstrated 
to the EPA and is currently being used to treat material 
containing PCB's in Gary. Indiana. 

As with soil washing techniques. thermal extraction techniques do 
not destroy contaminants. which must be recovered and treated or 
immobilized by other techniques. The piocess does. however, 
result in a volumetric reduction of the contaminated soil by 10 to 
100 fold. allowing consideration of incineration as a final 
destruction alternative. 

Thermal extraction processes ,Ire viable candidates for treating 
Time's contaminated soils sine:e the soil at Time is friable and 
loose-grained. A preliminary c:onsideration to be addressed before 
selecting this process is the degree of volatility of the 
contaminants in the matrix found at Time. Since moisture does not 
present a ma jor deterrent to tltlermal processes. saturated material 
may also be successfully treated. 

Sodium Dehaloqenation 

Both Acurex and the Franklin Institute have developed processes 
whereby soils are extracted (s,imilar to Soil Washing. above) and 
subjected to. dehalogenation using sodium based proprietary 
compounds. Although the process has been primarily utilized for 
PCB destruction. it appears to be ammenable to chlorinated phenols 
as well. 

The Acurex process is less stable and more sensitive to 
interference fro. water than is the Pranklin Institute process. 
which uses a specially mo,lSified sodiua/polyethylene glycol 
complex. The Pranklin Institute process has been applied directly 
to soils in an in-situ operation. 

These procedures have been uS41d primarily in the destruction of 
PCB oils and have only recently been used to treat contaminated 
soils. PCP has not been treat~ed by this process. Adaptation to 
the Time s~te may be possible but should be pursued only if other 
demonstrated technologies do not prove successful in pilot 
demonstrations. 
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SUMMARY 

Twelve alternative processes have been identified for isolation, 
immobilization. separation and/or destruction of PCP contaminated 
soil found at Time. The selection of anyone or a combination of 
these alternatives requires additional characterization of the 
wastes found at the site. Amonq the additional data that may be 
required are: 

Adsorption Isotherms of Wastes on Soil and Carbon 
Biodeqradability of Waste Constituents (Half-life and Rate· 

Constant) 
Biodeqradation Products 
Bioinhibition Threshold Concentration of Waste Constituents 
Characterization of Co-contaminants (if any) 
Climatic Conditions 
Determination of Soil pH 
Determination of Soil Particle Size Distribution 
Groundwater Parameters (Flow Rates, Storage Coefficient) 
Organic Carbon and OctanollWater Partition Coefficients of 

Waste Components 
Oxidation/Reduction Potentials of Waste Constituents 
Required Clean-up Levels 
Soil Microflora 
Soil Moisture Content 
Soil Nutrient Concentrations (N, P & K ratios) 
Soil Orqanic Matter 
Soil Oxygen Concentration 
Soil Permeability 
Soil Temperature 
Surfactant Solvation Efficiency (for Each Waste Constituent) 
Trafficability of Soil and Site 
Waste Constituent Vapor Pressure Curves 

While other information may be needed 
alternative, some of the above data may 
depending on method selected. 

for 
also 

each 
be 

specific 
necessary. 

It should be reme.bered that separatory procedures such as soil 
washing or thermal extraction will require additional disposal or 
destructive treat.ent processes as a final step. Surface mounted 
separatory or treatment processes will require excavation. 
containment and storage steps prior to iaple.entation. 

A recommended course of action for the deteraination and selection 
of a remedial technique for the Ti.. site involves additional 
definition of the waste constituents, clarification of soil 
parameters, further definition of groundwater conditions and 
determination of site specific conditions listed above. Following 
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these determinations. the 
feasibility of the various 
addressed. 

specific questions 
alternatives listed 

of technical 
above can be 

Wi th this information. al terncltives may then be selected with 
greater degree of confidence and further pursued by performin~ 
bench scale tests to eva111late their applicability to the 
contaminated soils found at Time. Bench scale conditions can then 
be scaled up to pilot level demonstrations. either on-site or at 
supplier's test facilities. Finally. these data may then be used 
to develop and obtain required treatment permits from appropriate 
State/Federal agencies. The generally accepted approach to 
selecting an operational trea1:ment procedure is to evaluate the 
most logical alternative first and if it proves unsatisfactory due 
to site specific or economic' factors, evaluate the next logical 
option. 

RECOI4MENDATIONS 

Based on existing information. the following is recommende-d: 

a. Select the "Surface Mounted Soil Washing" technique as 
the most logical remedial approach. 

b. Perform bench scale and pilot level evaluations. 

c. Determine necessary destruction steps of recovered 
extracts. 

d. Ascertain technical permitting and economic feasibility 
of technique for final disposal action. 

e. Compare results with r41peat step by step examination o( 
next most logical remedial approaches which are: 
"Surface Mounted Thermal Extraction" and "In-5i tu 
Thermal Extraction". 

Bench scale evaluations of a surface mounted, countercurrent 
soil washing process involve the excavation of contaminated 
soils. temporary storage of the soils on an impervious slab. 
extraction of the contaminants with an aqueous solution of 
nonionic surfactant.. remo"al of the surfactants by 
countercurrent washing with water, recovery and treatment of 
the rinsates. their analysis and on-site placement of the 
purified soils. The contam:Lnated rinsates would then be 
subjected to a destruction s1~ep that can only be determined 
based on the constituents in the recovered extracts. but may 
include chemical reduction, incineration, biodegradation or 
other processes outl ined ear lier. A schematic drawing of a 
proposed process is shown in Figure II-I. 

- 20 -

BZT0104(e)011400 



• 

The ac~ual process consis~s of ~he physical excavation of 
con~amina~ed soil using classical techniques and the ~emporary 
storage of ~he excava~ed soils on an impervious, protec~ed 
surface. Ma~erial from ~his loca~ion WOUld" be ~ransferred to 
an infeed hopper connected to a primary ex~rac~or or soil 
washer. The soil would be introduced in~o the lower sec~ion of 
~he ex~rac~or via a screw feed auger. Once in ~he ex~rac~or, 
the soil would be agi~a~ed and conveyed upwards while 
extracting solvent [an aqueous solution of nontoxic, nonionic 
detergen~s (surfac~an~s)] is in~roduced in~o ~he top of the 
extractor. The ex~rac~ion would ~ake place in a countercurrent 
fashion. producing a cleaned soil produc~ and contaminated 
elutriate in a continuous process. 

Cleaned soil would ~hen be subject to rinsing with clean water 
in a secondary ex~rac~or. operated similarly to the primary 
extractor, to reduce or eliminate residual surfactant 
concentrations, allowing the soil to be ret"urned to the site. 
The contaminated fluids would be stored. tested and ~reated to 
effect ul~imate disposal. Analy~ical decision poin~s are noted 
as diamonds in Figure 11-1. There are three. It is possible 
that surfac~ant solutions with suitably low or undetec~able 
levels of PCP could be discharged to the sani~ary sewer. 

The process can easily be modelled in bench scale experiments 
and the technical feasibili~y of the process can be accura~ely 
determined. The na~ure and required concentrations of ~he 
surfac~an~s. soil retention times. elution rates and 
contaminant loading factors can all be determined to allow 
approxima~ion of full scale process operating parameters. 
Following determination of these parameters. scale up protocols 
and economic feasibility may accurately be determined. 

Soil washing is recommended since it has been successfully 
applied to soils contaminated with PCP in pilot stUdies on 
similar soil types and does not use hazardous ma~erials which 
may interact with or be retained by the soil. The process 
should be directed towards a surface. rather than in-situ 
technology to improve process control and to minimize th~ 
chance of uncontrolled releases to the enviroDJllent. Residual 
surfac~ants may be eliminated from the soil using only water, 
and surfac~ants can be modified to remove PCP as well as 
co-contaminating hydrocarbons. which may also be present. 

The aqueous extracts so produced 
of concentrating and destructive 
PCP and hydrocarbons. placing 
alternatives at Time's disposal. 

may be subjected to a variety 
steps to remove the entrained 
a wider array of treatment 
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SECTION III 

ANALYSIS RESULTS 

INTRODUCTION 

During August of 1986, Time 'retained SRH Associates to collect 
samples of surface and subsurface soil and groundwater from t.he 
Time Facility located in Portland, Oregop. The samples were 
analyzed for pentachlorophenol (PCP) in an effort to furt.her 
existing data concerning past releases of this chemical from a 
woodt.reating chemicals formulating operation at this site. 

Samples of surface soils were collected from an earthen tank farm 
area located south of the woodtreating chemicals warehouse and 
from six locations below the concrete floor of the warehouse 
itself. Additional samples were taken from five other depths 
below the warehouse floor from the same holes as the surface 
samples. Groundwater was sampled at seven existing monitoring 
wells surrounding the woodtreating chemicals area and was analyzed 
for PCP and pH.- Static water levels were determined in these 
wells and at a monitoring station for the measurement of 
Willamette River water elevations located on the Northwest 
Terminal Facility pier. 

SURFACE SOIL SAMPLING AND ANALYSIS 

FOllowing the contaainated soil relocation to one pile, surface 
soils were collected fro. 17 locations in the woodtreating tank 
farm area. The locations were identical to those sampled by 
Riedel Environmental Services during initial samplings performed 
in 1985. Samples were obtained tro. 2 to 3 inches below the soil 
surface to reduce the risk ot conta.ination arising during set up 
procedures at the sample site. 

Addi tionally. six locations inside t.he warehouse were sampled by 
coring through the concrete with abrasive saws. The six locations 
were selected by Time and represent an extension ot the triangular 
sampling grid employed by Riedel in the 1985 study. Samples were 
obtained from an interval of 3.5 to 5.5 teet below the lower 
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surface of the concrete using split spoon samplers. The sampling 
procedure used will be described in the next (Subsurface Samples) 
part. The selected depth was chosen to position the samples at 
the same true elevation as the surface samples taken from the tan~ 
farm area. Samples of soil from 2 to 6 inches below the lOWE 
surface of the concrete floor were obtained and held for possible 
future analysis. 

Samples were obtained using stainless steel sampling spoons which 
had been previously cleaned with sequential washings of laboratory 
detergent. tap water. hexane. tap water. trisodium phosphate and 
sodium carbonate in water. talp water and distilled water (3X). 
Samples were screened through ().10 inch stainless steel mesh which 
had been similarly cleaned. The screened material was allowed to 
fall directly from the screens into pre-washed 8 ounce glass jars 
fitted with screw cap closures and teflon liners. The containers 
had been cleaned to EPA speci1:ications and were not opened prior 
to receiving the sampled material. 

Samples were field logged and containers were marked with the 
da te. time. location. sample code. requested analyses and other 
relevant data. Lids were replaced with care being taken to ensure 
that no interference with the hermetic seal occurred. Tamper 
indicating seals were applied. chain ot custody and analysis 
request forms were completed a,nd the samples placed on ice prior 
to transport to the laboratoty. Samples were del i vered to the 
laboratory within 48 hours ot collection in all cases. No 
preservatives were added to soil samples. 

Samples were extracted in the laboratory using method number 354C 
Soxhlet Extraction. as described in EPA publication SW 846. Tes~ 
Methods for Evaluating Solid Waste. Physical/Chemical Methods. 
The extract so obtained was analyzed tor pentachlorophenol by 
method 8040. Phenols. as desc:ribed in EPA publication SW 846. 
Field and laboratory duplicate!s were analyzed and spiked sample 
recovery efficiencies were de!termined. Laboratory blanks were 
analyzed. No tield blanks ot soil were sUbmitted. All quality 
control results indicated acceptable performance of sampling and 
analysis. 

The results ot the surtace soil. samples are listed. along with the 
X and Y coordinates ot their respective sampling locations. in 
Table 111-1. The coordinates are reterred to a temporary bench 
mark located at the end ot a cClncrete wall at the southeast cornet 
of the woodtreating tank tarm area. The coordinates are given in 
feet. The X axis is alignecl in an approximately nottheast 
southwest plane while the Y a:Kis is aligned in an approximately 
northwest - southeast plane at jilt 90· to the X axis. 

The tesults listed in Table 111-1 were subjected to Kriging 
analysis to generate lines ot equal concentration 
(equiconcentration isopleths). A .95 smoothing ratio and a search 
radius ot 213 feet was used fc)r generation ot the contours which 
are shown in Figures 111- 1 to 111-4. The sample sites and their 
respective concentrations are indicated. The contours are t 
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scale (1" = 20 feet) and can be overlaid on the associated plan 
drawing of the sampled area. (Figure 111-5). 

The results indicate that the bulk of the surface contamination 
exists in a pile of material located in the vicinity of sample 
point s. Additional contamination is located to the east of point 
S. continuing to approximately the concrete wall bordering the 
tank farm on the east. The strong focal point of contamination 
located at point K has generated a broad area of calculated 
contaminat ion on the Kriging generated contour maps. Due to the 
lack of supporting high concentrations of PCP adjacent to point K. 
it is concluded that this contour is primarily artifactual. 
generated by the data reducing program in response to the single 
very high concentration detected at K. It is more likely that K 
represents a small focus of high concentration. rather than the 
large area implied by the contours. 

Most contamination that had been previously· detected to the west 
of the woodtreating tank farm area appears to have been removed 
during recent excavation activities performed by Time. This is 
reflected by the low results found at points M and U. 

Two locations beneath the warehouse floor were found to contain 
low levels of PCP. Borings 1 and 5 contained 5.7 and 1.4 ppm of 
PCP. respectively. It should be noted. however. that despite 
stringent efforts to prevent contamination. blowing winds and 
"dust devils" were noted during sampling and were observed picking 
up soil from the tank farm area and warehouse floor. Because of 
these concerns. the low levels noted in these samples are probably 
a result of field contamination. 

SUBSURFACE SAMPLES 

Samples were obtained from six depths below the lower surface of 
the concrete floor in the woodtreating chemicals warehouse. Six. 
locations. deterained by Time and located at extensions of the 
trianqular samplinq qrid ·developed by Riedel. were sampled. The 
approximately 6 inch thick concrete floor was cored using an 
abrasive wheel. Twelve inch diameter holes were cut. The surface 
of the concrete within a 6 foot radius of the hole was swept clean 
and covered with .005 inch thiCk polyethylene fila to minimize 
contamination froa residue found in the warehouse. 

The upper 2 to 3 inches of soil in the hole was removed to 
eliminate contamination with cuttings generated during the coring 
and set up operations. A sample was subsequently obtained using 
the technique given above. from the exposed surface of the hole. 
The· holes were desiqnated as numbers 1 throuqh 6. The surface 
sample was collected and held for future analysis. 
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Followinq collection of the surface sample, the hole was advanced 
usinq a hand operated, 2 1/2 inch (0.0.) continuous fliqht auqer. 
Samples were obtained at the followinq intervals below the upper 
surface of the concrete floor usinq a 2 inch (0.0.) split spoo'" 
sampler: 

3.5 to 5. ~i feet ( 0 ) 
5.5 to 7 . ~I feet ( 2 ) 

7.5 to 9. ~i feet ( 4 ) 
10.5 to 12. ~i feet ( 7 ) 
15.5 to 17. ~i feet ( 12 ) 

Since the upper surface of the concrete floor was 3.5 feet above 
the surroundinq soil surface, the five depths listed above were 
equivalent to the 0 to 2 foot", 2 to 4 foot, 4 to 6 foot, "7 to 9 
foot and 12 to 14 foot intervals sampled in the woodtreatinq tank 
farm area by Riedel in 1985. 

Samples were taken by removinq the drill from the bore hole and 
insert inq the spl it spoon sampler into the bore hole takinq care 
not to dislodqe any material from the surface or walls of the 
hole. The sampler was drivell into the soil usinq a 20 lb. 
hammer. Hand drillinq and drivinq of the penetrometer/sampler was 
required due to the inaccessibility of the site to conventional 
drill riqs and to the low overhalnqinq roof of the warehouse. 

Samples were extruded by qent.ly tappinq the soils out of the 
sampler onto stainless steel screens, which were cleaned as 
indicated above. The samples were screened, placed into jars. 
labelled, loqqed and handled a.s described above. Samplers wer 
cleaned after each use, usinq the decontamination procedureb 
described above. The drillinq equipment was decontaminated 
between holes and prior to leavinq the site. All decontamination 
water was impounded in D.O.T. 17 E drums until proper disposal 
requirements could be established based on analytical results. 

Durinq drillinq, saturated concHtions were encountered at the 12 
foot interval in all holes. No qroundwater samples were taken 
from any location. All soil s,amples consisted of medium qrained 
qrey - brown to blue sands. Cobbles were encountered in holes 
number 1 and 2 at a depth of al,proxilllately 3 feet below the floor 
surface. The cobbles were associated with a minor clay lens 
approxilllately 2 inches thick. 

Followinq drillinq, holes were abandoned throuqh the addition of 
bentonite pellets to a depth of 13 feet below the concrete floor. 
The remainder of the hole was filled with bentonite qrout to the 
surface. The concrete core pl.uqa removed durinq corinq of the 
warehouse floor were replaced in the hole and bedded with 
bentonite in accordance with Tim.'s request. 

The samples were refriqerated and shipped to the laboratory for 
PCP analysis as outlined above. The results. toqether with the X 
and Y coordinates of the sample points. are presented in Tables 
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111-1 through 111-4. The 
combined with the results 
locations labelled J through 
depths 2. 4. 7 and 12. to 
these depths. 

data from these analyses have been 
obtained by Riedel at the sample 
Z in 1985. for the nominal sampling 
generate concentration isopleths at 

The data listed in these tables was analyzed by Kriging analysis 
according to the procedure given above. The results of the 
contouring are shown in Figures 111-1 through 111-4. Figure 111-5 
shows the sample locations on a plan drawing of the woodtreating 
chemicals warehouse. Figure 111-6 incorporates the X and Y 
coordinates of the sample locations on this drawing. 

The results indicate that contamination is restricted to the 
woodtreating tank farm area with virtually no contamination being 
found beneath the central and northern portions of the warehouse. 
There is significant PCP contamination below the surface of the 
southwest corner of the warehouse. which appears to be continuous 
with a vertical column of contamination located immediately 
adjacent to this area in the tank farm .. 

Excavations in the woodtreating tank farm area have perturbed the 
original conditions of the site. and therefore the surface and 2 
foot contours are not expected to be representative of conditions 
existing prior to the movement of. soil. This can be seen by the 
distortion of the vertical column of contamination at the surface 
and two foot intervals. due to the fact that soil at these sites 
had been removed and replaced with soils from other areas wi thin 
the woodtreating tank farm. A computer generated topographic grid 
net of the woodtreating tank farm and warehouse area can be seen 
in Figure 111-7. 

The 4. 7 and 12 foot contours reflect the strong vertical plume of 
PCP contamination Which decreases to about 2000 ppm at the 12 foot 
depth. A minor lobe of this plume appears to extend to the 
southeast into the lower corner of the woodtreating tank farm area 
at or around the seven foot interval. The vertical plume appears 
to widen and diffuse to the south at the 12 foot contour. 
presumedly due to the presence of groundwater at or near ~his 
sampling depth. 

GROUNDWATER ANALYSES 

The nine vertical groundwater monitoring points at Time (See 
Figure 1-6. Section I) were measured for static water levels and 
tested for pH and PCP. The three slant borings located at the 
southwest corner of the warehouse were not examined. The we Ils. 
which had been previously installed by Time employees or other 
contractors. consist of 1 1/4 and 2 inch (I .D.) stainless steel 
well point. and 2 inch (I.D.) PVC screen and casing. 
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The wat.er level elevat.ions in t.he wells. labelled A t.hrouIJh I. 
were measured t.o t.he nearest ,.01 foot from the top edge of the 
casing at a scribed mark located on the north side of the casing. 
A Fisher M-Scope previously ccllibrated against. a st.eel tape waf: 
used t.o obtain the measurement:s. Standing bore volumes of we] 
water were calculated based on these measurements and wel~ 
const.ruction drawings provided by Time. A measurement of the 
Willamet.te River water elevation relative to a mark located by 
Time on its unloading pier was also taken. 

Stainless steel weighted baile:~s were used to remove at least 4 
standing bore volumes of water prior to collecting represent.ative 
samples of groundwater. The bailers had been previously cleaned 
by the procedur,e described abo·"e. and were re-cleaned after each 
well was sampled. The purged water was collected into D.O.T. 17 E 
drums until proper disposal could be determined based on 
analytical results. 

The samples were dispensed diJ::ectly from the bailer int.o two 1 
liter amber glass bottles fitted with screw cap closures and 
tef lon 1 iners f or PCP analys iEI. Samples were ad justed to pH 2 
wi th 1: 1 Sulfuric Acid in dilsti lled water and checked with pH 
paper prior t.o refrigeration and delivery to the lab. Samples for 
pH analyses were dispensed dirEtctly into 2S0 ml polyethylene wide 
mouthed bottles without preservatives. pH analyses were performed 
within 2 hours of sample collection using a sil.er-silver chloride 
reference electrode standardl.zed against two NBS traceable 
reference buffer solutions. Sa:lDples were logged. labelled. sealed 
and transferred to the laborat~ory within 6 hours of collection. 
Analyses for PCP were performe4:i as above. except that the sampl 
was not filtered prior to analysis. and was extracted by methol.. 
3510. Separatory Funnel Liquid - Liquid Extraction. as described 
in EPA publication SW 846. 

The results of the groundwatez:' investigation are shown in Table 
111-6. Wells C and G were dry and could not be sampled. The pH 
ranged from 6. S3 to 6.91. ThE. only well showing detectable PCP 
was well D. in which .044 ppm was detected. Well D is locat.ed 
southeast of the woodtreating ctLemicals warehouse. 
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TABLE 111-1 

TIME OlL co. 

COORDINATES - SUB,FACE PCP CONTOUR 

CODE X Y [PCP] 

J -17 55 2.3 
K -42 55 1200 
L -66 55 0.7 
M -91 55 1.8 
N -4 38 6.3 
0 -29 38 176 
p -54 38 75.3 
Q -78 38 620 
R -17 20 891 
S -42 20 736 
T -66 20 ,1600 
U -91 20 0.7 
V -2 2 5 
if -29 2 354 
X -54 2 44.5 
Y -78 2 19 
Z -78 73 537 
6 -66 91 0 
5 -54 73 1.4 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 5.7 

NOTE: [PCP]. CONCENTRATI01~ OP PCP (mg/Kg) or (ppm) 

BZT0104(e)011416 



• 

TABLE 111-2 

TIME OIL CO. 

COORDINATES - 2 FOOT PCP CONTOURS 

CODE X Y [PCP] 

J -17 55 3 
K -42 55 8.8 
M -91 55 87 
N -4 38 3.1 
0 -29 38 59 
P -54 38 16 
R -17 20 34 
S -42 20 252 
T -66 20 123 
U -91 20 44 
V -2 2 260 
W -29 2 15 
X -54 2 4.5 
Z -78 73 14 
6 -66 91 0 
5 -54 73 5.6 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP] - CONCENTRATION OF PCP (_g/Kg) or (ppm) 
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TABLE 111-3 

TIME OIL CO. 

COORDINATES - 4 FOOIT PCP CONTOURS 

CODE X Y [PCP] 

J -17 55 3.6 
K -42 55 10.5 
L -66 55 7200 
M -91 55 22 
N -4 38 238 
0 -29 38 23 
P -54 38 15 
Q -78 38 2205 
R -17 20 50 
S -42 20 184 
T -66 20 534 
U -91 20 55 
V -2 2 380 
W -29 2 8.1 
X -54 2 1.3 
Y -78 2 598 
Z -78 73 2 
6 -66 91 0 
5 -54 73 0 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP]. CONCENTRATION OF PCP (aqIKq) or (ppm) 
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TABLE 111-4 

TIME OIL CO. 

COORDINATES - 7 FOOT PCP CONTOURS 

CODE X Y [PCP] 

K -42 55 3 
L -66 55 8400 
M -91 55 1 
0 -29 38 13 
P -54 38 130 
Q -78 38 700 
R -17 20 500 
S -42 20 1130 
T -66 20 75 
U -91 20 5 
V -2 2 1 
W -29 2 1 
X -54 2 1.9 
Y -78 2 700 
Z -78 73 7 
6 -66 91 0 
5 -54 73 0 
4 -29 73 0.96 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP]. CONCENTRATION OF PCP (.g/Kq) or (ppa) 
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TABLE 111-5 

TIME OIL CO. 

COORDINATES - 12 FOO'r PCP CONTOURS 

CODE X Y [PCP] 

K -42 55 2.3 
L -66 55 2030 
M -91 55 690 
0 -29 38 38 
p -54 38 450 
Q -78 38 1150 
R -17 20 1 
S -42 20 217 
T -66 20 90 
V -2 2 3.4 
W -29 2 1.9 
X -54 2 1 
Y -78 2 720 
Z -78 73 1 
6 -66 91 0.94 
5 -54 73 0 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP]. CONCENTRATION Oll' PCP (1Il9/1(9) 01: (ppm) 
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TABLE 111-6 

TIME OIL CO. 

GROUNDWATER ANALYTICAL RESULTS 

(AUGUST 29, 1986) 

WELL NUMBER STATIC WATER LEVEL pH 

MW-A 
MW-B 
MW-C 
MW-D 
MW-E 
MW-F 
MW-G 
MW-H 
MW-I 
RIVER 

NOTES: 

(FT BELOW TOP OF CASING) 

l4.06 6.80 
l5.07 6.70 

DRY N.A. 
l4.48 6.53 
l5.22 6.54 
l5.44 6.57 

DRY N.A. 
ll.28 6.9l 
l4.75 6.77 
25.70 N.A. 

[PCP] • CONCBNTRATION OF PBNTACHLOROPHENOL 
ppm • PARTS PER MILLION 
N.A. • NOT AVAILABLE 
N • D. • NOT DETECTED 

[PCP] 
(ppm) 

N.D. 
N.D. 
N.A. 
.044 
N.D. 
N.D. 
N.A. 
N.D. 
N.D. 
N.A. 
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INTRODUCTION 

SRH Associates collected groundwater samples on August 20 and 
October 16, 1987, from Time oil Co.'s Northwest Terminal Facility 
located in Portland, Oregon. The samples were analyzed for 
pentachlorophenol (PCP) in alll effort to further existing data 
concerninq past releases of this chemical from a wood treating 
chemicals formulating operatioJ' at this site. 

The groundwater was sampled clt nine existinq monitoring. wells 
surrounding the wood treating c::hemicals area and was analyzed for 
PCP and pH. static water lev4els were determined in these wells 
and at a monitoring station for the measu·rement of Willamette 
Ri ver water elevations loc,ated on the Northwest Terminal 
facility's unloading pier • 

GROUNDWATER SAMPLING 

Nine vertical qroundwater monitoring points at Time were measured 
for static water levels and tellted for pH and PCP. The wells had 
been previously installed by Time employees or other contractors 
and consisted of 2 inch and 1 1/4 inch (I.D.) PVC screen or 
stainless steel drive points ar.ld PVC casing. 

The water level elevations illl the wells were measured to the 
nearest 0.01 foot from the to~) edge of the casing at a scribed 
mark located on the north side of the casing. A Fisher M-Scope 
previously calibrated against e, steel tape was used to obtain the 
measurements. Standing bOl~e volumes of well water were 
calculated based on these meas'~rements and construction drawings 
provided by Time. A measurem4ent of the Willamette River water 
elevation relative to a mark located by Time on its unloading 
pier was also taken. 

Stainless steel weighted bailelE:'s were u.ed to remove at least 4 
standing bore volume. of water :prior to collecting representative 
sample. of groundwater. The bllilers had been previously cleaned 
wi th sequential washings of laboratory detergent, tap water, 
hexane, tap water, trisodium ~)hosphate and sodium carbonate in 
water, tap water, and distill4lad water (3X). The bailers were 
recleaned after each well was siUlpled and new, clean strings were 
attached. The purged water was collected into D.O.T. 17 E drums 
until proper disposal could b41 determined ba.ed on analytical 
results. 

2 

BZT0104(e)011423 



The samples were dispensed directly from the bailer into two 1 
liter amber glass bottles fitted with screw cap closures and 
teflon liners for PCP analysis. Samples were adjusted to pH 2 
with 1: 1 Sulfuric Acid in distilled water and checked with pH 
paper prior to refrigeration and delivery to the lab. Samples 
for pH analyses were dispensed directly into 250 ml polyethylene 
wide mouthed bottles without preservatives. All samples were 
logged, labelled, sealed and transferred to the laboratory within 
6 hours of collection. 

pH analyses were performed within 2 hours of sample collection 
using a silver - silver chloride reference electrode standardized 
against two NBS traceable. reference buffer solutions. PCP 
analyses were performed by first extracting the samples in the 
laboratory using method 3510, separatory Funnel Liquid - Liquid 
Extraction, as described in EPA publication SW 846. The extract 
was then analyzed for PCP by method 8040, Phenols, as described 
in EPA publication SW 846. Field duplicates and laboratory and 
field blanks were analyzed. All quality control results 
indicated acceptable performance of sampling and analysis. 

SAMPLE ANALYSIS 

On August 20, a PCP concentration of 2300 ppb was detected in 
Well B. Well B was re-sampled on October 16 at which time a 
concentration of 1000 ppb was detected. No contamination has 
been observed in Wells A, D, P, H, and I. Wells C, E, and G were 
dry and could not be .ampled. The locations of the wells are 
shown in Figure 1. The results of the groundwater investigation 
are summarized in Table 1. 

RECOIOIElfDATIOlfS 

Def ine the rate .nd extent ot contaminated groundwater 
migration by drilling 2 - 4 l.teral 4owngra4ient wells ne.r 
Well B. 

PUrsue the remediation plan outlined in our october 1, 1986 
correspondence to you. This plan included: 

a) Selecting the "Surtace Mounted Soil Washing" technique 
as the mo.t logical r .. edial plan. 

b) Performing bench .cale and pilot level evaluations. 
c) DeterJIining n.c •••• ry d •• truction .t.ps of recovered 

extracts. 
d) A.c.rtaining technical p.rmitting and economic 

feasibility of t.chniqu. tor final di.posal action. 
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e) Comparinq results with repeat step by step examination 
of next most loqical remedial approaches which are: 
"Surface Mounted Thermal Extraction" and "In-Situ 
Thermal Extraction". 

Evaluate the vertical qradient of qroundwater flux in an 
uncontaminated zone immedi2Ltely adj acent to the soil pile by 
installinq one well clusteJ~ with multiple completion depths. 

4 

BZT0104(e)011425 



I 

-
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
t 

• 

[" 

TABLE 1 - GROUNDWATER SAMPLE RESULTS 

~AmJ2l~ ggLl ~,~ 
(1) (2) 

MW-A <20 NA 6.61 

MW-B 2300 1000 6.57 

MW-C 
MW-D <20 NA 6.60 

MW-E 

MW-F <20 NA 6.43 

MW-G 

MW-H <20 NA 6.64 

MW-I <20 NA 6.38 

River 

(1) As measured on 8/20/87 

(2) Aa measured on 10/16/87 

Depth to 
Water. Ft* 

13.78 14.74 

14.79 15.54 

(Dry) 

14.29 15.24 

(Dry) 
15.27 16.02 

13.78 

14.57 

25.67 

(Dry) 
12.10 

15.23 

24.67 

Static 
Water Level 
(ft. MSL) ** 

(1) (2) 

83.36 82.40 

82.04 81.29 

83.64 82.69 

82.70 81.95 

83.71 82.65 

83.-43 82.77 

* Distance frOll well stickup (or pier reference point) to 
water. 

** Relative to TBM e.tabli.hed by TOe 

NA - Not Analyzed 
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COFFEY LABORATORIES, INC. 

SRH A.socates. Inc. 
P.O. Sox 14005 
Por~land. Oregon 9721. 
A~t.ntion' Jonn ft~caick 

4114 N.I. l22nd Ave. 
........ ORI7230 

PIIone: (503) 254-1714 

Analysis Requ.stecl Pencachioropneno) 

SAMPLE ID 

J·O - Surfaee-N.E. Tank Farm 
K-O - Surlaee-N. TanK Far. 
L-O • $urfae.·N.W. Tank Farm 
M-O - Surfaee-N.~. Tank Farm 
N·O - Surface-E. TanK Farm 

0-0 - S~r'ace-N.E. Cenc~al Tank Far. 
p·o - Surfaee·N. Cencra) Tank Farm 
g-O - Surface-N.W. Cencral Tank Farm 
R·O - Surface-E. C.nt~al Tank Farm 
S-O - Surface-StEt Cencra' Tank Far. 

T-O - Surface-Nt Centrai Tank Farm 
u-o - Surface-W, Cencra' Tank Far. 
V-O - Surface-S.E. Tank Farm 
w-o - Surface-Sf Tank Far. 
x-o - Surface-Sf Tank Farm 

yeO - Surface-S.W. TanK Farm 
z-o - Surface-N.w. Roadway 
1-5 - Sorin4 II, Warenou.e Loaain4 Dock, 

Surface Selow Concrece 
1-0 - BorinQ II, Warehou.e Loaain9 UOCK, 

3.5 ft. 5elow Concrete 
5-0 - Sorin4 .S. S.W. Insice Warenou.e 

15, S".- - S"4" &elow Concr.,e 

R.sults in m9ik9 

REPORT CONTINUES 

S.~t.mb.r 3, 196& 
L.og IA860S25-F 

RESULTS -------
2.~ 

296. 
0.7 
1.8 
6.3 

176 
75.3 

620 
691 
736 

1600 
0.7 
'.0 

3S. 
••• 6 

19 
S~7 

1.2 

5.7 

1 ... 

'", 

Th,s report is for ~h •• ole and exc'usiye u.e of the aboye cli.nt, 
Sampi •• are r.,ain.o a maximum of l' day. fro. the aate 0' tni. l.,~.r. 
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SRH Assoeates. Inc. 
Page TloIIo 

Attentiona Jonn Ruddick 

Analysis Requestedl Pentachlorophanoi 

Sample Loeationz Tima Oil Co., Por,'and T.r.lnal 

SAMP1.E ID 

'-2 - Bor1nq ." S.W. In.ida War.nou •• 
,'.- - 7'.· •• low Concr.,. '-4 - Borinq ." S.W. In.id. War.hou.. 
7'.- - 9'.- •• tow Concr.,. '.7 - iorinq I'. S.W. In.id. Warahou.e 
10'.- - 17'.- i.low Concrete 

'.12- iorinQ ." S.W. In.id. War.hou.e 
1".- - 17'4- Below Concre,. 

6-0 - Boring 16, W. C.n~ra' In.ide War.hou.e 3',- - ,.,- I.low Concr.,. 

6-2 - Borinq I', W. Centra. In.ide Ware"o~e ",- - 7',- I.low Concre~. 
~-. - Boring 'S, w. C.n,ra' In.id. Warehou •• 7',- - 9',- Below Concr.,. 
6-7 - Boring I'. W. Central In.ide War.ho~. 

10',- - 12'S· S.Iow Concre'e 
6-12- Boring .6. W. Centra. In.iO. Warehou •• 

l'·S· - 17'S· lelow Concr.'e 
0-2 - Wa.,e Pile. T-S. Duplica,e of T-S 

REPORT CONT I NUES 

Sap~ambar ~. 1986 
Log IAS6082'-F 

RESULTS -------
S.6 

< 1 

( 1 

< 1 

< 1 

< 1 

< 1 

< 1 

0.94 
3420· 

Tn!. reDor, i. for the .ole and excl~iye u •• 0' the above e/l.nf. 
Sampie. are retained a maXlmu. of l' day. fro. the da~e of th1S letter. 
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COFFEY LA80RA TORIES, INC. 

SRH A •• oeat... Inc. 
P.~. Tnr •• 

At~.n~ionl Jonn RudGieK 

4114 NJE. 122nd Ave. 
Partllnd, OR 17230 

"'1OftI: (!03) 254-1714 

Analy.i. R.Qu •• ~.dl P.n~.eh.oro~h.no. 

5.m~). Loe.tionl Tim. Oil Co., Por,land T.rminal 

SAMPLE ID 
---------T-5 - Was~e Pi Ie. F.e~ I •• ow Top c,' Pi I. 
Q-S - W.s~e Pite, F.e, lelow Top of Pi'e 
D-l - 10rinQ .6, Du~'iea'. of C-S 
4-0 - lorino 14, S.E. W.r.nouse 

3·~· - S·S·I.low Concre,. 
4-2 - lorino I •• S.E. Warehouse 

"Sw - 7'S~ le.ow Conere,e 

4-4 - Borin~ •• , S.E. War.nou.e 
7·S· - S·,- I •• ow Concre~e 

4-7 - lorino .4. S.E. Warehou.e 
10·S· - 12"'- Below Conere,. 

4-12- lorino I •• S.E. Warenouse 
1S·S· - 17"S· lelow Concre,11 

3-0 - lorin, 13, E. Cen'ra' Warehll)u.e 
3'S· - S"S· a •• ow Conere'e 

3-2 - lorin, '3. E. Cen,ra' Warehll)u •• 
S·S- - 7'S· lelow Concre,e 

3-4 - lorino .3. E. C.n,ra' Wareh,,,,, •• 
7·S· - "S· Be tow Caner.,. 

3-7 - lorin, '3. E. C.n~ra' War.hou •• 
10·S· - 12·S· I.,ow Coner.~. 

3-12- lorin, .3. E. C.n~ral War.house 
IS"S· - 17"S· lelow Conere,e 

REPORT CONTINUES 

S.~~.mb.r 3, 1986 
LoO IA86082~-F 

RESULTS -----------.,. 

.~ 
1 . 

< 1 

< 1 

< 1 

0.96 

\ 1 

( 1 

( 1 

( 1 

\ 1 

( 1 

Tni. re.,or, i. for ~ne so.e ana exc'usiv. us. of ,"e above cii.n~. 
S •• pte. ar. retained a maximum of IS Gay. from ~n. date of tni. i.tt.r. 
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COFFEY LABORATORIES, INC. 
814 N.l.122nd Ave. 

,.1Ia1d, 011 .7230 
...... (503) 254-1794 

SRH A •• ocate., Inc. 
Page FO\.Lr 

Att.ntionl John Ruddick 

Analy.i. ReQue.tedl Pentachlorophenol 

Sample ~ocationJ Time Oil Co •• Portland Terminal 

SAP1P~E II) 

6-4 - Borin; 16, W. Central In.ide Wareho".e 
7',· - 9'5· lelo. Concrete (Duplicat.' 

4-4 - lor in; 14. S.E. War.nou.e 
7'5· - 9',· Belo. Concrete (Duplica,.) 

3-12- lorin9 13. E. C.",ra' Warehouse 
15'5· - iT'S· Below Concrete (Duplica,e) 

6-4 - 10,.in9 16. W. Cencra' In.ide Wa,.ehou.e 
7'S· - 9'S· Belo. Concrete (Spike) 

4-4 - Borin9 .4. S.E. Warehou.e 
7'S· - 9'S· lelow Concrete (Spik.) 

Septemb.~ 3, 1986 
LoC) IA860825-F 

RESULTS --_._-- ----------
< 1 

< 1 

( 1 

399 101 

373 96 

Thi. report i. for the sole and exclusive ".e of the above CIl.n,. 
Sa.pl •• are retained a .axi.". of is day. fro. the da,e of tnis letter. 
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5R~ A.soca~.s. Inc. 
P.O. Box 1400' 
Po~~land, Ore90n 97214 

Sample Da~.1 a/2S/SS 

SAMPLE tD 
---------2-0 

2-2 

2-4 

2-7 

2-12 

1-2 

1-4 

1-7 

1-12 

COFFEY LABORATORIES, INC. 

~ 

4114 N . .1. l22nd Ave. 
Pal1IInd, OR 17230 

PtIoM: (503) 254-1714 

RESULTS -------
< 1.0 

< 1.0 

< 1.0 

< 1.0 

< 1.0 

< 1.0 

< 1.0 

< 1.0 

< 1.0 

SeQ~.mDe~ 3. 1966 
1.09 IAS60626-C· 

Sincere' y. 

S-.r t1.~ 
S,,"n ... Co, fl~ 0 
p,..sid.n~ 

Thi. ~.~ort i. for tne .01. an~~ exciusive u.e of tn. above ci i.n~. 
Sample. ar. r.tain.d a maximum of l' days from ~"e Gac. of this l.~t.r. 
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COFFEY LASORA TORIES, INC. 
4114 N.E. 122nd Aft. 

Portland, OR 17230 £:U Phone: (503) 254-1794 

r: - . 
_c·; ~ A-3-:·':;,;2·::-L. 
!=- .0. ~Jone 

~~~ A5~c:~ate~ in=crc=~a~ec 
:: • C' • So:: ! 4(lt)!5 
F~~t.anc. Oregor ;72~4 

_=~. -. RLldd i c.: 

~~o~~c~: ~entachloroonen~l and c~ AnalYS1S 

=:. E'.m:.· 1 e 1_:' l ~ =:'_ -:. ec b't-: 
S~mD!e C:llection Date: 

SAMPLE N~r1E 

"'W-E: 
Mw-F_ 
:'1w-.... 
M~-: 

GrOI-lnd Water 
Johr. ~,'_~d~l::k 

':'LlQL~S t 2':'. ~ ~St!· 

FENTA:HLORaPHENa~ 

-----------------
(I .<)4 mgt' ~ 

\ (, .~) ! 'nt;. I; 

'\ j-: ".', m;/i.. - . -- .. 
, t! • t)l mQ/L 

l) .1) 1 m;lL 

c~ 

.:. .5~ 5i.J 

.:. .:::~ SiJ 

.:. .~7 Su 

.: . •. ~ 1 SL 
t,. -- =~..J . . 

F'~n:acnorophenol analysis by &xtracti~n anc caplLlarv GC;~!D. 
The 5ymcol "\" means less tha~. and deno'te-£ ~one detecteo at o!
.cove the level indicated. 

SM': :hr. 

Th!~ ~ecort for ~h& 501& a~o 
cle~~ • Sam~ies ~re ~e~c T=~ 
o~ tr.:.:: :-eOOi--:. 

Sincer-e:..., , 

~ .... M. Ccffo 
:;:...~sar. r-':. ':-:a+ of E"; • 

::"esloent 

~-clu~i~e use ~f the abc~~ ~~~ed 
a ~aximu~ ~~ .~ ja~s f~om :"~ ~~:e 

BZT0104(e)011438 
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st=.!"'1 As-sc::latE3, Inc. 
?O. cox l~OOS 
Portlana, 0~e90n 97~14 

Attention: Jonn ~udaick 

COFFEY LABORATORIES, INC. 
4914 N.E. 122nc1 Ave. 

PotUanel. OR 97230 
Phone:(503)2~1794 

.-.-

. :.: .... -.:, ... \ 

AnalYSES Reou.~steci: Fentacniorophenoi <PCF; and pP"! 

SAi'iPLE IIi ?C?* 

--------- --- --
M",';" • 3/~io6, l'J30 ( ColO! mgiL 

MwA. 9/3/026. illO < 0.01 mgiL 

( jenotes -iess ~nan· 

• Ana i ysis CV extraction, Cap1! lilry GC/FII, JV'Ethoc:i 604. 

Approvea bit Sinc~reIY, 

OM 

6.a 
6.7 

Susan M. EriJ'ante, 

S_ r\. G#a 
Susan M. Coffey, 
Fr'.s1 dent ~gr •• Or~anic ~abOratori.s 

SMCigs 

= "w. 
S.U. 

• I 

T~lS rEpcr~ 15 for the 50ie ana exclusivE us. of the IDove elien' 
Samples are retalneci a maxjmum of 15 dav. from t~E date of this let ~r' 

BZT0104(e)011439 
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5F.~ A55C::iitE~. Inc. 
? J. E:x 1.:.0 1:= 
'Fo~ t i ir,~, Oregor'. S~21~ 

5e~temce~ !8. l=Se 
Lo; "A.se~=lE-F' 

A~.IVS1Z ~v .xt~a~tl0n. ca:l I la~~ G:/F4~ ana c~mca~:sw~ wltn sOlution. =, stJr':1a,.cs. 

A=~,.c::"e~ I:V. 

~t;,.~ 
~~.,~ M. 5ril ian~E. 
Mgr., ~~g.nl: LaDorato~ies 

sr..,c: ;. 

Sinc.~4!! i v, 

ca"l '" ~ 4. r,. . 
Su.an ~f Coff. , 
,:,. •• laen1: 

ThIS "ec~": is ~c,. tn. s~:c ana eXCI~Sl~. ~s. c: :ne ao:ve : l.~~. 
S~m=~e. ar. r.t.l~cd ~ ma~!~~m of l~ ~iV. f~om tn. ~It. :. t~;I ;E7~Er'. 

BZT0104(e)011440 



COFFEY LABORATORIES, INC. 
4914 N.E. 122nd Ave. 

Portland. OR 97230 
Phone:(503)2~1794 

Octob.r 1, 1986 
Log IA860926-A 

SRH Associates, Inc. 
123 N.E. Third/Suite 230 
P.O. Box 14005 
Portland, Oregon 97214 

Attention: John RuddicK 

SAMPLE ID RESULTS 

1(-0, 9/26 
091', Soil 1200.,/k, 

Analysis by EPA Method 8040. capillary CC/FID. 

Appr'oved by. Sincere'y, 

~Pt.~ 
Susan M. BrillanCe, 

S:,.,.. 11. Ctk 
Susan ". cOf~l~,~ 

Mgr., Organic Laboratorie. Pre.ident 

SMC/<js 

This reporc is 'or ehe sole and e:l(clusive use 0' the above c'ient. 
Samples are retained a .aximum o' 1~5 days 'rom the dace 0' this leCte,.. 
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EXECUTIVE SUMMARY 

Since the 1940's, Time Oil Co. has operated a petroleum products terminal in the Rivergate area of northwest 

Portland, Oregon, which provides tank storage facilities for its products. Time Oil Co. has, on occasion, leased tanks 

to outside customers for storage of their (customers') products; in these cases, Time Oil Co. has also provided 

product handling and distribution services. In an arrangemf:nt of this type, Time Oil Co. ran a Pentachlorophenol 

(PCP) blending operation for Koppers Company on a portion of the subject property from March 1, 1967 to March 

31, 1982. This operation consisted of heating and mixing PCP granules with parafflD wax, mineral spirits and other 

similar solvents to yield various woodtreating products per Koppers' specifications. These products were then stored 

in tanks on site and later shipped to Koppers' customers in 55 gallon drums. 

PCP is a light brown material in the solid form, and with a melting point of 360 degrees F., is a solid under most 

conditions. It is largely water insoluble, although it can be dissolved in water with the pH elevated to 10 or more. 

Its primary use is as a wood preservative when blended with various types of oil products. Details of its 

characteristics, as well as the characteristics of the various solvents it was blended with, are given in the Material 

Safety Data Sheets included in Appendix C. 

At some time during the lease agreement between Time Oil Co. and Koppers, PCP was released into the soil 

adjacent to the warehouse in the Mixing Area. This material was probably released in combination with the various 

solvents used in the process. The primary cause for these rdeases appears to have been intermittent spillage from 

hoses, mixing vessels and daily operations, rather than a specific, large spill event. 

Since the termination of the agreement between Time Oil Co. and Koppers, Time Oil Co. has been actively pursuing 

remediation of the contaminated area. 

In 1984 the Oregon Department of Environmental Quality inspected this site. At that time samples were taken from 

throughout the site which showed no lead contamination, no pesticide contamination, no PCP contamination outside 

the limits of the PCP Mixing Area and warehouse, and very limited contamination by selected hydrocarbon 

compounds. 
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In 1985 Time Oil Co. began a program to excavate the contaminated soil for disposal at an appropriate landfill. 

Early in that year, approximately 290 cubic yards of the most contaminated soil were removed from the site and 

disposed of at Arlington, Oregon. Investigations continued to determine the exact extent of the contamination. 

However, before the remaining contaminated soil could be removed, PCP was reclassified as a hazardous waste 

bearing the number F027, and thus became ineligible for disposal at hazardous waste facilities in the United States. 

Pending resolution of acceptable soil disposal techniques, Time Oil Co. switched their focus to determining if the 

groundwater had been contaminated. This involved installing an extensive network of groundwater monitoring wells 

and repeated sampling and analysis. This work indicated low levels of groundwater contamination, however, the 

results are somewhat inconclusive. In an effort to limit any possible continuation' of groundwater contamination, 

the contaminated soil was excavated and stock piled in a berm ed, lined area, and covered. 

Since 1988 Time Oil Co. has been working with ECOVA Corp. to remediate the contaminated soil on site. Efforts 

originally were focused on soil washing techniques. These efforts were halted when it became apparent that meeting 

a "background" cleanup level of 0.5 mg/kg would not be practicable. 

Currently, Time Oil Co. would like to work with the Oregon Department of Environmental Quality to set an 

achievable cleanup level that would be considered safe to both the environment and personal health, so that the 

contamination problem at the site can be remediated. 

From the time significant contamination at the site was verified, Time Oil Co. has continuously pursued voluntary 

cleanup of the site, and compliance with environmental regulations. This report is submitted in furtherance of that 

policy, 

This document is divided into four sections. The Preliminary Assessment Part I is a general site overview discussing 

the site history, and a description of the contamination problem. 

The Preliminary Assessment Part II is a more detailed analysis of the situation. Descriptions of soil and 

groundwater contamination are given along with the available analytical information that was obtained prior to 1989. 

vi 
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The Preliminary Assessment Part III is an account of the work ECOVA Corporation has performed on site since 

1989 and describes the objectives of the CWTent site activitic:s. 

The Preliminary Assessment Part IV is a recommendation of future actions. 

vII 
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PAl - PRELIMINARY ASSESSMENT PART I 
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L GENERAL SITE DATA 

A SITE NAME 

Time Oil Co. Northwest Terminal 

B SITE ADDRESS 

12005 North Burgard Road 

Portland, Oregon 97203 

C SITE CONTACT 

Dick Basney 

Terminal Manager 

12005 North Burgard Road 

Portland, Oregon 97203 

(503) 286-1611 

D CURRENT LEGAL OWNER AND OPERATOR 

Property is owned by Northwest Terminal Co., a wholly-owned subsidiary of Time Oil Co. located 

at 2737 West Commodore Way Seattle, Washington 98199-1233. Improvements are owned by 

Time Oil Co., which also operates the terminal. Contact for environmental affairs is Mr. Fred 

Proby at (206) 286-6444. 

Northwest Terminal Co. has owned the property since 1943. 

E CURRENT OPERATOR 

Time Oil Co. 
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IL SITE DESCRIPI10N 

A LEGAL DESCRIPTION 

The subject property is comprised of four parcels situated in Section 35 of Township 2N Range 1 W: tax lot 

#18 (12.47 acres), #31 (32.40 acres), #63 (0.22 acres) and #38 (6.04 acres). Tax lots #18, #31, and #63 

(45.09 acres total) are referred to as the "Northwest Terminal" and tax lot #38 is referred to as the "Bell 

Terminal"; both are operated by Time Oil Co. 

B COORDINATES 

The Time Oil Co. facilities are located at approximately the folloWing (unsurveyed) coordinates: 

Longitude 

Latitude 

C ROAD DlRECfIONS 

122 degrees, 47 minutes West 

45 degrees, 37 minutes North 

From St. Johns, go north on Lombard, and tum left onto Burgard Road at the bend where 

Lombard turns into Columbia. Stay to the right at the first fork (approximately 1 block from 

Lombard), and follow the road around to the left (west). Where the road turns north, go straight 

(west) down driveway to Time Oil Co. 

D TOTAL AREA OF SITE 

The Time Oil Co. facilities cover an area that is approximately 51 acres, but the area of 

contamination covered an area that originally was approximately 100 feet by 100 feet. 

E DESCRIPTION OF LAND USES IMMEDIATELY SURROUNDING SITE BOUNDARIES 

The land surrounding the subject site is the Rivergate Industrial area. It is occupied by the Port 

of Portland facilities and heavy industrial complexes. 

3 
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DL OWNERSHIP IlNFORMATION 

A PAST LEGAL OWNER(S) 

Northwest Terminal Co. acquired title to the approximately 12.5 acres on which the warehouse and Mixing 

Area is located from Oregon Shipbuilding Corp. on December 2, 1943. The current address, telephone 

number and years of ownership of Oregon Shipbuilding Corp. are not known. 

The approximately 40 acres to the east of the Mixing Area was acquired from the United States of America 

on May 20, 1950. 

The property comprising the Bell Oil Terminal was acquired from William Shenker and others on 

September 9, 1953. His current address, telephone number and years of ownership are not known. 

B lYPE OF OWNERSHIP 

Corporate, government and private 

C PAST LESSEES OR OPERATORS 

Unknown 
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IV. SITE msroRY AND POTENTIAL PROBLEMS 

A SITE OPERATIONS 

Since the 1940's, Time Oil Co. has operated a petroleum products terminal in the Rivergate area of 

northwest Portland, Oregon, that provides tank storage facilities for its products. Time Oil Co. has, on 

occasion, leased tanks to outside customers for storage of their (the customers') products; in these cases, 

Time Oil Co. has also provided handling and distribution services. In an arrangement of this type, Time 

Oil Co. ran a PCP blending operation for Koppers Company on a portion of the subject property from 

March 1, 1967 to March 31, 1982. This operation consisted of heating and mixing PCP granules with 

paraffin wax, mineral spirits and other similar solvents to yield various woodtreating products per Koppers' 

specifications. These products were then stored in tanks on site and later shipped to Koppers' customers 

in 55 gallon drums. The 1972 site map in Appendix B, Figure 1, illustrates the Time Oil Co. facilities 

configuration and shows the contaminated site at the time of these operations. Tanks No. 20001, 20002, 

and 20003 were leased to Koppers, as well as several smaller, above ground, horizontal tanks. 

At some time during the lease agreement between Time Oil Co. and Koppers, PCP was released into the 

soil adjacent to the warehouse and Mixing Area. This material was probably released in combination with 

the several hydrocarbon solvents used in the process. The primary cause for these releases appears to have 

been intermittent spillage from hoses, mixing vessels and daily operations, rather than a specific, large spill 

event. 

Following termination of Time Oil Co.'s agreement with Koppers on March 31,1982, the tanks, piping, and 

related equipment were removed and soil samples were collected. These samples indicated that PCP had 

been released. 

Upon removal of the equipment used in the PCP operation, plans were made to excavate and dispose of 

the contaminated soil. This was to be a three phase effort, fully coordinated with the Oregon Department 

of Environmental Quality (ODEQ). Phase I consisted of initial soil excavation and transport to an 

authorized disposal facility. Phase II involved a thorough investigation to determine the extent of PCP 

contamination. Phase III planned the removal and disposal of all contaminated soil with concentrations 

above acceptable limits. 
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Phases I and II were completed, but the ban on landfilling PCP contaminated materials impeded progress 

toward completion of Phase III. 

B SITE EMERGENCY/REMEDIAL ACTIONS 

No "emergency" operations have been undertaken 011 the site with respect to the PCP operations. Remedial 

actions that have occurred at the site, and a summary of analytical information, are described in the 

following historical summary. A more thorough discussion of analytical information is included in 

Preliminary Assessment II under Soil Pathway and Groundwater Pathway. 

1983 

April 

1984 

April 

October 

Bioassay tests indicated that surface soil from the PCP mixing area was toxic to juvinile Rainbow 

trout at soil concentrations of 100 and lOOO mg/I. The PCP concentration of this soil sample was 

not determined. 

Oregon Department of Environmental Quality (ODEQ) advised Time Oil Co. that the Northwest 

Terminal was to be inspected as part of ODEQ/EPA "hit list" of 44 companies. 

ODEQ inspected the site and determined that soil samples should be collected and analyzed. 

December 

January 

ODEQ collected 12 soil samples throughout the entire Mixing Area, of which one sample was in 

PCP area. 

Time Oil Co. received results of ODEQ soil sampling, showing 1820 mg/kg PCP in woodtreating 

area. 

All 12 soil samples tested for EP Toxicity lead showed concentration of less than 0.1 mg/I. 
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All 12 soil samples were tested for 14 pesticides and showed concentrations of less than 5 mg/kg 

(the detection limit). 

Samples tested for acid extractables (phenols) showed 10 of the 12 sites to contain less than 1 

mg/kg (the detection limit). One sample contained 515 mg/kg PCP and 12 mg/kg 

tetrachlorophenol (this sample was taken near the site of tanks leased to Crosby and Overton). 

The second sample which tested over the detection limit contained 1820 mg/kg PCP and 71 mg/kg 

tetrachlorophenol (this sample was taken at the site of the tanks leased to Koppers). 

All 12 soil samples were tested for base-neutral extract abies. Of these, nine of the 12 contained 

less than the detection limit (1 mg/kb). 

February 

May 

June 

On February 4, 1985, Time Oil Co. reiterated to the ODEQ its intent to excavate PCP 

contaminated soil and dispose of it at an approved disposal facility. This was done via a status 

update letter to ODEQ (Janet Gillespie). 

Letter from John Smits of ODEQ to EPA describes history of site, waste handling practices, and 

recommendations for future actions (this letter is included in Appendix A). 

DEQ approved "Disposal Request" for PCP contaminated soil at the hazardous waste facility at 

Arlington, Oregon. 

·Waste Transportation and Disposal Agreement" executed with Chem-Security Systems, Inc. for, 

disposal of soil at Arlington. 

Between June 25 and June 28, 1985, 288 cubic yards (242 tons) of soil were removed and shipped 

to Arlington as part of the Phase I excavation described earlier. The soil was excavated to a depth 

of 2 to 4 feet in the northwest corner of the Mixing Area (documentation included in Appendix 

A). 
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August 

On June 28,1985, Time Oil Co. received a letter from the ODEQ laboratory concerning a previous 

interpretation by the agency. This letter stated that 600 mg/kg of total chlorophenols in soil and 

0.15 mg/l in water represented the hazardous waste threshold. This conclusion was based on 

extraction and bio-toxicity tests performed by ODEQ. The letter did state that this was only to be 

used as guidance and did not necessarily :reflect specific clean up requirements. 

Following completion of the Phase I excavation, site characterization by Riedel Environmental 

Services showed that not all of the PCP contaminated soil had been removed. Samples were taken 

from 22 locations around the outside of the perimeter of the PCP Mixing Area south of the 

pentachlorophenol warehouse in an effort to determine the eXtent of contamination. Three 

composite samples were also taken in thils area which showed concentrations up to 860 mg/kg. 

Additional samples were then taken from 81 sites just outside of the PCP Mixing Area and 

analyzed. Results indicated that PCP cOlntamination was localized to the west and south of the 

warehouse, with little or no contamination occurring to the east of the site. 

Soil was then collected from 14 locations at various depths from within the Mixing Area. 

Contamination contour maps indicated a maximum concentration of 26,500 mg/kg at the surface 

of the area where the loading of trucks had occurred during the Phase I excavation. A second 

point of high concentration was at the southwest corner of the PCP warehouse. These contour 

maps are presented in Appendix D. Analytical information for soil and groundwater is summarized 

in more detail in PA II under "Observed Releases" for Soil Pathway and Groundwater Pathway 

respectively. 

November 

Time Oil Co. retained Riedel EnvironmeIltal Services to install four groundwater monitoring wells 

near the southwest corner of the PCP warehouse building (Wells 1,2,3 and 4). Soil samples were 

taken to expand the data from earlier anal.yses. Wells 1, 2 and 3 were slanted under the warehouse 

in an effort to determine the extent of cl()ntamination in that direction. Samples from the slant 

borings indicated PCP concentrations as high as 116,000 mg/kg at 2.5 to 4 feet below the surface; 

concentrations decreased with depth. A map of the well locations is provided in Appendix B, 

Figure 2. 

December 
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1986 

January 

May 

On December 10, 1985, the Environmental Protection Agency, Region X, advised Time Oil Co. 

that soil contaminated with PCP had been reclassified from U242 to a hazardous waste bearing 

number FD27. The EPA further advised that at that time there were no commercial hazardous 

waste facilities in the United States that would accept waste designated as F027. 

Pending resolution of acceptable disposal techniques, Time Oil Co. switched the focus of its 

" attention to determining if groundwater had been contaminated. 

In order to identify groundwater flow direction and gradient in the area of the site, Time Oil Co. 

installed well points at three locations surrounding the PCP warehouse and Mixing Area. On 

February 12 the report was received on the operations associated with those wells. Two of the 

wells (A and B) were installed to a depth of 20 feet, and two wells were installed at location C to 

a depth of 8 feet. Water level measurements were taken on nine occasions in Wells A, B, Cl, C2, 

and 4. The data indicated unexpectedly lower water levels in Well 4. 

To further the investigation, three additional well points, four observation pits and a river level 

reference point were installed by Time Oil Co. in March, 1986. Wells E, F, and G were 20, 19, 

and 13 feet deep, respectively. Well C2 was removed. Water levels were again measured and 

supported the data of the previous water level measurements. 

Analysis of the data indicated a strong likelihood that Well 4 had penetrated a low permeability 

zone and had not been completed in such a way as to prevent the perched water table from 

draining through the well bore. 

In May, 1986, at Time's direction, three additional groundwater monitoring wells were installed by 

Riedel (Wells D, H, and I). The purpose of these wells was to further define the upper 

piezometric surface and to obtain data on groundwater quality. 
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August 

October 

1288 

Time Oil Co. also retained Century Environmental Sciences to perform groundwater sampling and 

analysis. Water level readings in Wells 4, A, B, C, E, F, and G indicated a persistent zone of 

depression around Well 4. Well 4 was subsequently over-drilled and sealed. 

Analysis of water samples from Wells 4, B, and F indicated PCP concentrations of 6.1,2.6, and 1.4 

ppb respectively. A second group of water samples was taken from Wells A, B, D, E, F, H, and 

I. The only well which indicated PCP concentrations above detection limits was Well I, with a 

concentration of 2.2 ppb. 

In August of 1986 SRH Associates was retained to perform additional sampling and analysis of soil 

and groundwater at the Time Oil Co. fac:ility. Time Oil Co. had regraded the surface of the 

Mixing Area gathering all suspected contaminated surface soil into a centralized area, reducing the 

area to about 60 feet by 60 feet. SRH then collected surface soil samples from the same 14 

locations in the Mixing Area which had previously been sampled by Riedel. Additionally, six holes 

were drilled through the warehouse floor and sampled soil beneath the building. Groundwater 

samples were also obtained from seven existing monitoring wells and analyzed. The results of this 

work are summarized in Appendix D, pages 14 to 26. 

SRH Associates, Inc. evaluated twelve alternative cleanup technologies and recommended soil 

washing as the most logical clean-up approach, followed by Surface Mounted Thermal Extraction 

and In-Situ Thermal Extraction. The report recommended performing bench and pilot scale 

evaluations. At the time, these technoiogi'es were still in the experimental stage, so Time Oil Co. 

chose to seek other treatment approaches. 

September 
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Time Oil Co. received a work plan from ECOVA for soil and groundwater remediation using 

biological treatment in above-ground reactors. Three alternative clean up levels were evaluated -

500, 100, and 50 mg/kg. 

Time Oil Co. contacted ODEQ (Ed Woods and Tom Miller) to determine DEQ's role and was 

advised that ODEQ did not necessarily need to approve the treatment process, but would need to 

sign-off that the cleanup had been effectively completed. 

October 

ECOV A's Work Plan was amended to set a fmal cleanup level of 0.5 mg/kg PCP, the practical 

quantitation limit using standard test procedures. This concentration was selected to reflect 

ODEQ's goal of remediating to "background" levels. 

December 

1282 

Received notification from ODEQ (letter dated 11/30/88) that facility was listed on "Inventory of 

Confirmed Releases", site identification number 170. 

April - October 

To reduce the potential for groundwater contamination, the contaminated soil was excavated and 

stock piled in a bermed, lined storage area next to site of original contamination. ECOVA 

performed biological slurry treatment on 10 yards of soil from the stock pile, and achieved 

reduction of PCP from approximately 250 to 50 mg/kg. Further biodegradation was inhibited by 

the presence of mineral spirits and related solvents used in the PCP formulation. 

January - March 

Field studies by ECOVA indicated that, under the existing soil conditions, biodegradation of PCP 

to 0.5 mg/kg would not be practical. The lowest concentration that could be practically achieved 

was determined to be 100 mg/kg. 

1991 

December 
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Time Oil Co. submits plan to ODEQ for soil cleanup under the voluntary cleanup program. 

C DESCRIPTION OF PRIOR SPILLS 

As mentioned above, at some time during the lease agreement between Time Oil Co. and Koppers, PCP 

were released into the soil adjacent to the warehouse and Mixing Area. This material was probably 

released in combination with the minieral spirits and other solvents which were used in the process. The 

primary cause for these releases appears to have bc:en intermittent spillage from hoses, mixing vessels and 

daily operations, rather than a specific, large spill (!vent. 

During an October 25, 1984 site visit by the ODEQ, the 20,000 gallon storage tanks were inspected. There 

was obvious visual contamination of the soil by inddental spills in this former handling area. The tanks 

were later removed. 

D SAMPLING AND ANALYSIS DATA 

Copies of all supporting documentation including !;ampling and analyses are contained in Appendix A in 

chronological order and are described briefly above in PA I, Section IV, Subsection B. Detailed 

descriptions of soil and groundwater sampling and analyses are included in PA II, Sections I and II. 

E BIBLIOGRAPHY OF ALL FILES, REPORTS REVIEWED 

The following documentation is included in Appe:ndix A in support of this report under the referenced 

subsections of that appendix: 

A "Northwest Terminal Woodtreating Chron.ology of Events" 

A-I Department of Environmental Quality "Request for Analysis" for samples taken, December 12, 

1984. 

A-2 Letter from John L. Smits (ODEQ) to Debbie Flood (EPA Region X) describing site conditions, 

February 12, 1985. 

A-3 Letter from ODEQ (Richard F. Gates) to Time Oil Co. giving 600 mg/kg as the hazardous waste 

threshold, June 28, 1985. 
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A-4 Results of sample analysis for North West Vacuum Truck Service, February 19, 1985. 

Documentation for excavation of 240 tons of contaminated soil by Chem-Security systems, July 29, 

1985. 

A-5 Letter from Riedel Environmental Services. Inc. to Time Oil Co. giving sample results, August 15, 

1985. 

Report to Time Oil Co. from Riedel Environmental Services, October 18, 1985. 

A-6 Letter from George C. Hofer (EPA - RCRA Permits Section) to Time Oil Co. giving notice that 

PCP will no longer be accepted at hazardous waste facilities, December 10, 1985. 

A-7 Report to Time Oil Co. from Riedel Environmental Services, February 4, 1986. 

A-8 Time Oil Co. internal memo from Fred Proby on groundwater investigation, May 2, 1986. 

A-9 Report to Time Oil Co. from Century Environment Sciences, June 4, 1986. 

A-lO Report to Time Oil Co. from SRH Associates, Inc., October 1, 1986. 

A-U Report to Time Oil Co. from SRH Associates, Inc., November 5, 1987. 
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v. HAZARDOUS WASTE 4:BARACl'ERIZAnON 

HAZARDOUS MATERIALS AND 1YPES 

PCP is a light brown material in the solid form, and with a melting point of 360 degrees F., is a solid under 

most conditions. It is largely water insoluble, althtJugh it can be dissolved in water with the pH elevated 

to 10 or more. Its primary use is as a wood preservative when blended with various types of oil products. 

Appendix C describes all of the chemicals used in the wood treating operation. It contains the following: 

• An industry brochure distributed by Koppers which describes the products which were 

produced at the site. 

• A safety bulletin which describes "Safety Measures and Precautions for Handling Solutions 

Containing Pentachlorophenol." 

• Material Safety Data Sheets for all of the Koppers products and ingredients, which 

includes formulas for their wood Itreating products. As these chemicals were used in the 

PCP operations on the site, they were released as part of the PCP mixture, and thus are 

be present in the PCP contamination areas. 

B WASTE GENERATION 

The volumes of hazardous materials and wastes gel!lerated annually is unknown. The total volume of PCP 

contaminated soils is estimated to be 3000 cubic y:ards based on a survey of the stock piled soil. 

C WASTE TREATMENT SYSTEMS 

No PCP waste treatment systems were in operation at the site. 
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D PERMITS 

On August 11, 1980, Time Oil Co. completed EPA form 8700-12, Notification of Hazardous Waste Activity, 

as required by RCRA Section 3010. On February 22, 1982, Time Oil Co. requested assignment of a 

generator identification number by correspondence with the Department of Environmental Quality. 

E PERMIT VIOLATIONS 

There have been no known violations of the above-noted permits. 

F HAZARDOUS WASTE DISPOSAL 

On June 25, and 28, 1985,243 tons of the most heavily contaminated soil were removed from the surface 

of the PCP mixing area. The Uniform Hazardous Waste Manifests documenting the removal and proper 

disposal of this material are provided in Appendix A, with the letter dated July 29, 1985 from Time Oil Co. 

to Chern-Security Systems, Inc. This constitutes the only removal of PCP contaminated soil from the site 

by Time Oil Co. 
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VL WAS'IE CONTAINMENT 

The PCP arrived at the site in granular form in 55 gallon drums. The solvents arrived in hogsheads. 

Materials were blended per Koppers specifications (Appendix C), and were stored in tanks 20001, 20002, 

and 20003, which were 20,000 gallon tanks, and several smaller horizontal, rectangular tanks. These tanks 

were located to the south of the PCP warehouse in the PCP Mixing Area, as shown on the map in 

Appendix B, Figure 1. All of these tanks and their associated piping were removed in 1984. 

The area containing the PCP solution storage tanks was surrounded by a concrete bulkhead, which was 

approximately three feet high. This Mixing area was approximately 60 feet in the north-south direction, and 

80 feet in the east-west direction. The wall on the west side was decontaminated and demolished in 

November, 1985, after the tanks were removed. This was the only known secondary containment structure. 

The total volume of PCP material spilled at the site can not be accurately determined, since it was the 

result of an accumulation of small incidents, not a documented event. Excavation activities, subsequent 

sample taking and analysis, and surveying of the stock piled soil give an approximate volume of 3000 cubic 

yards of soil that have been impacted. 

In July of 1985 Riedel International performed s2unpling and analysis services at the site. The results of 

this work is included in Appendix D. Using this data as a basis, an average concentration of 945 mg/kg 

has been calculated. 

The activities that resulted in the contamination un.der investigation consisted of a simple operation wherein. 

solvents were heated and mixed with PCP to produce a variety of wood treating products. The finished 

product was stored in tanks, as described above, allld then shipped to customers of Koppers. The only waste 

materials produced by this operation were empty packaging, tanks, drums and buckets with residual PCP 

and the soil contaminated by spilled PCP. 
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VIL USGS TOPOGRAPHIC MAP 

Topographic maps for the Time Oil Co. site and the surrounding region are included in Appendix B, Figures 3 and 

4. 
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VIIL sm~ MAPS 

Detailed maps of the Time Oil Co. Northwest Terminal showing the location of the PCP blending area are included 

as Appendix B, and are described below: 

• Figure 1 is a drawing from 1m of the site: which shows the PCP Mixing Area as it existed during 

the blending operations. 

• Figure 2 is a drawing showing the area of contamination and the location of monitoring wells. 

• Figures 3 and 4 are topographic maps showing the immediate vicinity around the Northwest 

Terminal Site. 
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IX. SUMMARY AND RECOMMENDATIONS 

Pentachlorophenol has been spilled on the facilities of Time Oil Co. and has created a contaminated site. Work 

performed by several consulting groups consistently indicates that the extent of PCP contamination is limited to the 

PCP mixing area. 

Time Oil Co. has, from the early stages of this problem, taken an active, self-motivated approach to cleaning up their 

facilities. The site has been thoroughly characterized and full-scale field trials have demonstrated that soil washing 

and biological degradation is an effective remediation method. It is therefore recommended that this method be 

used to remediate PCP contaminated soils to a level acceptable to the ODEQ. 

19 

a:l067{nMEODEO.RYI'/N07/m:dc/4 

E C 0 V A 

=:::= 
~~~ 
~§S 

BZT0104(e)011484 



PAIl - PRELIMINARY ASSESSMENT PART II 
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L son. PAnlWAY 

A OBSERVED RELEASES 

As mentioned in PAl - Section VI Waste Containment, no specific incidents of PCP spills have been 

documented at the site. Accordingly, ·observed releases· is best described through a discussion of analytical 

information indicating the extent of contamination. The following discussion summarizes the sampling and 

analytical work which was performed on the Time Oil Co. site prior to 1988. Work done on the site after 

1988 by ECOVA is included in Preliminary Assessment Part III. 

Analytical work began with fish bioassay tests performed in February of 1983. These tests indicated that 

the soil from the former PCP mixing area was toxic at the 100 to 1000 mg/kg levels. 

During an October 25, 1984 site visit by Oregon Department of Environmental Quality, there was visual 

evidence of soil contamination in the former PCP Mixing Area. On that date, the DEQ advised their intent 

to collect soil samples throughout the facility. ODEQ laboratory personnel collected twelve soil samples 

on December 12, 1984 from the entire facility, using a soil core. The sample locations are shown on Figure 

6 in Appendix B. Soil for a composite at each location was sampled at the ground surface, and at 1, 2, and 

3 foot intervals. Analysis performed on each sample included base-neutral extractables, pesticides/PCBs, 

acid extractables, pesticides and EP Toxicity for lead. An effort was also made to identify and quantify any 

other organic chemicals observed with the extraction GC/MS (gas chromatograph/mass spectrometer) 

procedures. 

All 12 soil samples showed concentrations of lead of less than 0.1 mg/I, the detection limit. Concentrations 

of 5 mg/l or greater for EPA Toxic lead are classified as hazardous waste. 

Of 12 soil samples tested for fourteen pesticides(RCRA method 625, extracted by RCRA method 3540), 

all showed concentrations of less than 5 mg/kg, the detection limit for these pesticides. 

Samples for acid extractables (RCRA method 625, extracted by RCRA method 3540) showed all 12 sites 

to contain less than the 1 mg/kg detection limit for these phenol species except for two samples from the 

PCP storage area - samples 9 and 10. The results are summarized in the following table. 
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ODEQ ANALYSIS FOR ACID AND BASE-NEUTRAL EXTRACfABLES 

Sample 4 Sample 8 Sample 9 Sample 10 

ACID EXTRACfABLES 

Pentachlorophenol .515 mg/kg 1820 mg/kg 

Tetrachlorophenol 12 mg/kg 71 mg/kg 

BASE-NEUTRAL EXTR. 

Isophorone 1 mg/kg 

2,4-dinitrotoluene 3 mg/kg 

fluorene 1 mg/kg 13 mg/kg 

n-nitrosodiphenylamine 2 mg/kg 

Phenanthrene 1 mg/kg 14 mg/kg 

Anthracene 1 mg/kg 105 mg/kg 

Cbrysene 1 mg/kg 

bis(2-ethyhexyl)phthalate - 3 mg/kg 

Also summarized in the above table are the results of the base-neutral extractables, method 625, extracted 

by RCRA method 3540. All showed non detectable concentrations except for samples 4, 8, and 9. 

Although polychlorinated biphenyls (PCBs) were dc:tected at several soil sample sites, total PCBs were well 

below the 50 mg/kg concentration which requires handling. The analytical results from these samples are 

included in Appendix A. 

Following coordination with the DEQ, the Arlington landfill, and local contractors, 24.76 tons (7781 cubic 

feet, or 288 cubic yards) of PCP contaminated soil were hauled to Arlington, Oregon. The contamination 

level of a sample of this soil was 1820 mg/kg PCP. Documentation of the soil removal is included in. 

Appendix A. Continuation of this effort was later halted due to a moratorium on landfilling of PCP 

contaminated soils. 

In October of 1985 Riedel Environmental Services submitted a report (included in Appendix A) detailing 

the results of their soil sampling operations conducted in July of 1985. A summary of the analytical results 

is also provided in Appendix 0, pages 1 through 13. This contains a list of PCP concentrations in the 

samples and a contour map showing PCP distribution at various depths. 

22 

a:1067 (nMEODEO.RPT /N07/JB:dc/4 

E C 0 V A 

== ;~ == 

BZT0104(e)011487 



This data shows high concentrations of PCP immediately to the southwest of the PCP warehouse and a 

second area which was used as a loading area for blended products. PCP concentrations at these two areas 

were 13,500 and 26,550 mgjkg respectively. Page 13 gives the analytical results of three preliminary surface 

composite samples taken from outside the perimeter of the Mixing Area. The samples were collected from 

the west, south, and east directions and analysis indicated PCP concentrations of 660, 860, and 17 mgjkg 

respectively. 

In February of 1986 Riedel Environmental Services submitted a report (included in Appendix A) on a 

November 1985 field investigation in which four wells were installed near the southwest comer of the PCP 

warehouse. Soil samples were taken during installation. The samples from Wells 1, 3, and 4 were analyzed 

for PCP. The results are summarized below. PCP concentrations are presented in parts per million. 

Depth (feet) Well #1 Well #3 Well #4 

0- 1.5 1690 65.3 

2.5 - 4 16.8 116000 

7.5 - 9 886 11000 

16 - 17.5 110 

17.5 - 19 1560 

18.5 - 20 574 

32.5 - 35 62.3 

43.5 - 45 1.59 

47.5 - 49 2.81 

In August, 1986, Time Oil Co. re-graded the contaminated area in an effort to consolidate the contaminated 

soil and keep it localized. After re-grading, SRH Associates took samples from the same 14 locations in 

the Mixing Area as Riedel. SRH also drilled six holes in the warehouse floor and collected samples 

underneath the warehouse. The results of the analysis are given in Appendix D, pages 14 to 26. This 

analysis indicates that although the soil does contain some amounts of PCP, these amounts are very low -

average concentration for 30 samples is .5 ppm with only 5 samples having detectable amounts of PCP. 
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Later, in 1989, Time Oil Co., through the services of ECOVA Corporation, excavated approximately 3,000 

yards of contaminated soil and placed it in a bermed, protected area. Sampling of the excavated pit at the 

time indicated that all of the contaminated soil had be removed, except for soil under the southwest corner 

of the warehouse. This soil remained unexcavated due to fear of structural damage to the warehouse. This 

work is described in detail in Section PAIII. 

B ACCESSIBILI'IY 

Time Oil Co. site in Portland is a restricted access area. The site is completely fenced and access 

is controlled by a gate which can be openc:d only with a pass card. The site has a 24 hour guard 

and operations typically may occur at all bours of the day. 

Currently, the possibility of exposure to contaminated soil is limited, since the contaminated soil 

has been excavated, placed in a lined, benned, storage area and covered with a tarp. 

Although site personnel have access to the area, there are no routine operations that would expose 

workers to the contaminants. 

C CONTAINMENT 

There were no containment facilities to prevent spilled PCP mixtures from reaching the soil. A cement 

bulkhead surrounding the PCP Mixing Area had served to contain spills to that immediate area. 

Currently the contaminated soil is covered in a bermed and lined storage area. 

o HAZARDOUS SUBSTANCE 

The hazardous substances of concern at the site arc: PCP and various petroleum based solvents used in the 

blending process for making wood treating products. The solvents include mineral spirits, ketones, and 

other hydrocarbon products. Product and Material Safety Data Sheets are located in Appendix C. Also 

included with this material is ·Safety Measures and Precautions for Handling Solutions Containing 

Pentachlorophenol .• 
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PCP was the most hazardous substance used at the facility. A toxicity/persistence evaluation of the 

characteristics of PCP was conducted using the method described in Appendix G. PCP's combined 

toxicity/persistence rating factor, using that method, is 15. Persistence of each hazardous substance is 

evaluated on its biodegradability. PCP exhibits a ring compound structure, and is assigned a persistence 

value of 2. Toxicity of each hazardous substance being evaluated is given a value using the rating scheme 

of Sax or the National rue Protection Association (NFPA). PCP has a rating of Level 3, and is assigned 

a toxicity value of 3. These values for toxicity and persistence give a combined rating of 15. 

PCP's IDLH level (Immediately Dangerous to Life or Health) is 150 mg/m3. It is not considered a 

carcinogen by the National Institute for Occupational Safety and Health. 

E SITE/SOIL GEOLOGY 

It is believed that much of the site has been built up with hydraulic fill from dredging the Willamette River. 

Soil type consists of fme to medium grained sands and minor amounts of silts and gravels. These soils are 

normally associated with a former river channel deposit of the Willamette River. Little clay appears to be 

present near the surface, although lenses may occur at depth. Well Completion Forms for ECOVA Wells 

JI, J2, J3, BI, B2, GI, and GlA provide a more detailed description of subsurface soils (Appendix F). 

F TARGETS 

1 On-site Population 

The total number of people employed at the Time Oil Co. Portland is approximately ten. Personnel 

do not routinely work or reside on or near the area of PCP contamination. 

2 One Mile Population 

United States Geological Survey Topographic Maps were inspected to determine the number of 

residences in the vicinity. The total residential population within a one-mile radius of the site is 

estimated at 35 people (approximately 15 residences), and appears to be concentrated near 

Harborton, on the opposite bank of the Willamette River. There are no residences on the 

contaminated property. 

3 Terrestrial Sensitive Populations 
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The entire site has been disturbed, so there: are no natural flora or fauna resident on the site, other 

than opportunistic species such as mice, rabbits, and birds. 
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II. GROUNDWATER PATHWAY 

A OBSERVED RELEASES 

The following discussion summarizes groundwater sampling and analysis work that has been conducted on 

the Time Oil Co. site prior to 1988. Work conducted after 1988 by ECOVA Corporation is included in 

Preliminary Assessment Part III. 

~ 

November, Riedel Environmental Services 

In November, 1985 Riedel Environmental Services installed three shallow and one relatively deep 

well (Well 4) near the southwest corner of the PCP warehouse. A detailed evaluation of the 

boring log data for Well 4 showed that a series of clay lenses and silty sands were encountered 

between depths of 18.5 and 35 feet. This zone of low permeability (an aquitard) appeared to be 

separating a perched upper water-bearing zone from a separate underlying aquifer. 

The boreholes were drilled with a 16-inch-diameter hollow-stem auger. Each well was constructed 

using 4-inch PVC casing and screen. Unfortunately, during construction of Well 4, the annular 

space was ruled with coarse sand to a level extending above the aquitard. This provided a pathway 

for potentially contaminated water from the upper perched zone to flow into the lower aquifer. 

This also appeared to have altered the natural direction of groundwater flow within a zone of 

influence surrounding Well 4. Although the observed water table depression could represent a 

strong, natural vertical gradient in the vicinity of Well 4, the influence of this well on adjacent wells 

indicated a strong probability of an induced groundwater sink caused by the unsealed annulus of 

We114. This conclusion was reached by Time Oil Co. upon evaluation of the piezometric surface. 

of the perched water, which indicated that wells in close proximity to Well 4 were apparently 

influenced by Well 4, showing water level depressions, while wells distant from Well 4 were 

unaffected. The water level in Well 4 was also found to fluctuate with levels in the Wilamette 

River, whereas water in the other wells did not. 
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!28Q 

In an effort to reinstate natural groundwater flow patterns in the area and to eliminate possible 

intercommunication between upper and lower water bearing zones, Well 4 was removed by 

overdrilling and the hole sealed on May 14, 1986. 

April, Century Environmental Sciences 

Century Environmental Services performed water level measurements and collected samples for 

PCP analysis on wells which had been inst.alled by Time Oil Co. The results are summarized in 

the table at the end of this section. 

May 28, Century Environmental Sciences 

Following abandonment of Well 4, a secolnd group of groundwater samples were collected from 

Wells A, B, D, E, F, H, and I. Of the sevc:n wells sampled, only Well I showed a detectible PCP 

concentration (2.2 ppb). The analytical results are listed in the table at the end of this section. 

August 29, SRH Associates 

1987 

Groundwater was sampled at seven monitoring points and was analyzed for pH and PCP. Static 

water levels were determined in these wells and at a monitoring station for the measurement of 

Willamette River level elevations. Of the s(~ven wells sampled, only Well D showed detectable PCP 

concentrations (44 ppb). Wells C and G were dry and could not be sampled. The sample 

analytical data are included in Appendix E and are summarized in the table at the end of this 

section. 

August 20, SRH Associates 

Groundwater was sampled at the nine monitoring points (Wells A through I) and analyzed for 

PCP. Static water levels were determin(~d in these wells and at a monitoring station for the 

measurement of Willamette River water elevations. A PCP concentration of 2300 ppb was 

detected in Well B. No contamination was observed in Wells A, D, F, H, and I. Wells C, E, and 
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G were dry and could not be sampled. Results of the sampling analyses are provided in Appendix 

E and are summarized in the table at the end of this section. 

October 16, SRH Associates 

Well B was resampled to verify the August 20 analysis. A PCP concentration of 1000 ppb was 

subsequently determined. 

SUMMARY OF WELL SAMPLING AND GROUNDWATER ANALYSIS 

Wroll NQ. April '86 May '86 Aug ;86 Ayg'S1 

A N.D. N.D. N.D. 

B 2.6 N.D. N.D. 2300 

C N.D. NA. NA. 

0 N.D. 44 N.D. 

E <1.0 N.D. N.D. NA. 

F 1.4 N.D. N.D. N.D. 

G NA. NA. 

H N.D. N.D. N.D. 

I 2.2 N.D. N.D. 

4 6.1 

RIVER N.S. N.S. 

B ROUTE CHARACTERISTICS 

Shallow groundwater exists in the alluvial sands of two aquifers underlying the site. An unconfIned upper 

zone of perched groundwater occurs at a depth interval between about 13 and 18 feet below ground surface. 

A silt to clay aquitard, about two feet thick, separates the perched zone from a lower, confmed zone that 

maintains an average water level of approximately 20 feet below ground surface. Groundwater flow is 

towards the Willamette River, with fluctuations related to tides and seasonal river stages. The aquitard 

appears to pinch out or terminate toward the river. It is likely that the perched water flows somewhat 

downward and laterally before entering the river. 
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As subsurface soils appear to be generally quite permeable, groundwater flow can be expected to be fairly 

rapid (100-200 feet/year). In August and October 1987, water levels and groundwater samples were 

obtained from the site wells. These measurements confrrmed that groundwater was flowing in a southerly 

direction under an average gradient of 0.008 ft/ft. The estimated annual net precipitation averaged over 

20-30 years is approximately 36 inches. 

The physical state ofthe PCP-containing wood-treating chemical at the time of release was that of a liquid, 

approximately the consistency of a light oil. 

C CONTAINMENT 

To halt the migration of PCP contamination from the contaminated soil into the groundwater, ECOVA 

Corporation excavated the contaminated soils. Thl~ soils were screened and placed in lifts on a stockpiled 

area lined with a 12 mil polyethylene plastic liner. A low earthen berm surrounds the stockpile and contains 

any contaminated rainfall runoff, and a plastic lined sump area catches and accumulates water. Any 

captured groundwater is pumped into the recovered groundwater storage tank. An equipment 

decontamination area is located within the bermedl, lined area to provide for cleaning of the earthmoving 

equipment. A steamcleaner is used to assure that decontamination is thorough. Decontamination fluids 

accumulated in the sump will be treated in the treatment system after startup. 

The stockpiled soil was covered by six mil polyethylene plastic sheeting to control airborne dust emissions 

during storage. The sheeting has been carefully weighted to prevent damage by the high winds occurring 

periodically in the Willamette River valley. 

D HAZARDOUS SUBSTANCES 

PCP is the most hazardous substance at the facility. Its presence in the groundwater is low and 

inconsistent. The mobility of PCP in groundwater is limited to the mobility of the solvents, as it is generally 

not water soluble at a pH less than 10. 

E TARGETS 

The shallow water-bearing sediments directly undc:rlying the site are not a source of drinking water in the 

area. Monitoring well data indicates that groundwater in the shallow units appears to flow toward the 
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Willamette River. Users of water from the Willamette may, therefore, be indirect receptors of any site 

groundwater contamination. The potential for vertical (downward) migration of groundwater contaminants 

is not known. 

There are three possible alternatives for attaining groundwater standards at the site: 

• Maintain present PCP concentrations 

• Reduce levels of PCP concentration 

• Prevent any contaminant migration 

Present concentrations in the site groundwater pose no direct threats to human health and the environment. 

The degree of variation in current levels is unknown due to the lack of long-term monitoring data; it is 

expected that these levels will decline as the source (soil) is treated. 
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III. SURFACE WATER PATHWAY 

The major surface water feature of the site is the adjacent Willamette River. No tributary streams run 

through the site and/or drain to the Willamette. Other than the immediate shoreline area, no portion of 

the site drains to the Willamette River. 

The area of contamination is approximately 1/4 of 21 mile from the banks of the Willamette River. Because 

the site is composed of sandy soils of high perm.:ability, all surface waters percolate into the soil and 

become groundwater immediately. 

There have been no direct releases to surface water features (the Willamette River) at the site. Therefore, 

any communication between the area of contamination and the river must occur via groundwater pathways. 

Due to the lack of surface water features at tille site, there are no direct receptors of potentially 

contaminated surface water runoff. 

No analytical testing for hazardous substances has been performed on any adjacent water features. 
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IV. AIR PATHWAY 

PCP is a solid at room temperature. Possibility of air borne contaminants come primarily from wind blown 

particles such as dust. The stock piled, contaminated soil is currently covered and poses no threat to air 

quality. 

No program of ambient (background) air quality monitoring has been performed for the site. The currently 

stock piled soil has been covered by six mil polyethylene plastic sheeting to control airborne dust emissions 

during storage. The sheeting has been carefully weighted to prevent damage by the high winds occurring 

periodically in the Willamette River valley. 

With regard to on-site volatile organic emissions and possible fugitive dust, the long-term objective is to 

keep any air contaminant concentrations to background concentrations. During remedial actions, however, 

the objective will be to limit concentrations to OSHA standards. 

As mentioned earlier, the only potential targets for volatile emissions are the staff of Time Oil Co. who 

work on site. Their exposure is being minimized by covering the contaminated soil with tarps. 
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v. SUMMARY AND RECOMMENDA110NS 

Time Oil Co. owns and operates a petroleum products terminal in Portland, Oregon, that provides tank storage 

facilities for its own and customers' products. From 1967 to 1982 Time Oil Co. ran a PCP blending operation for 

Koppers Company on a portion of Portland facility. PCP was heated and mixed with a variety of petroleum based 

carriers to meet Koppers' specifications; the fmished produ1:t was then shipped off-site. 

Following an inspection of the overall facility in 1984, the Oregon DEQ collected and analyzed soil samples from 

twelve locations including the PCP mixing area. 

In 1985, 288 cubic yards of soil were removed from the PClP area and disposed of at the hazardous waste landfill 

in Arlington, Oregon. Further site sampling revealed that nl:)t all of the PCP contaminated soil had been removed. 

Before additional quantities could be excavated and disposed of, however, the EPA banned the landfill of PCP 

contaminated soils (1985). 

In 1986 and 1987, Time Oil Co. installed groundwater mon,itoring wells in the area surrounding the PCP Mixing 

Area to investigate possible groundwater contamination, performed additional soil sampling and initiated an 

evaluation of site cleanup alternatives. Analysis of water samples indicated limited, low, and inconsistent 

concentrations of groundwater contamination. 

Sample analyses have shown that PCP contamination in soil is limited to the mixing area. This area was excavated 

in 1989 and approximately 3,000 cubic yards of contaminated soil has been stockpiled in a bermed and line area on 

site. 

Sufficient site characterization has been performed to identify all contaminants and pathways and it has been 

determined that exposure is limited to on site personnel. Remediation will reduce this exposure to an acceptable 

level. 
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PAID - WORK PlAN 
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L BACKGROUND AND OBJECnVES 

The Preliminary Assessment - PAIII- Work Plan describes the activities undertaken by Time Oil Co. and ECOVA 

Corporation toward the objective of reducing PCP concentrations in site soils to levels that would be considered 

environmentally safe. A history of site activities and a description of early efforts to determine the extent of 

contamination at the site were presented in Section PAl/II. 

Discussions with Oregon Department of Environmental Quality (ODEQ) representatives indicated that through an 

examination of the details concerning contamination at tbe subject site, and a review of Records of Decisions 

regarding cleanup levels at other sites, an achievable, environmentally safe, site specific cleanup level for the soil 

at the subject property could be agreed upon by ODEQ al[ld Time Oil Co. 

This section, PAIII - Work Plan, summarizes the activities IJfECOVA at the site from 1989 to the present, and the 

following section, PA IV - Data Evaluation Report, provid':5 a discussion and proposal of potential cleanup levels. 

A SITE DESCRIPTION / HISTORY / OPERATING PRACTICES 

Time Oil Co. owns and operates a petroleum products terminal in Portland, Oregon, that provides tank 

storage facilities for its own and customers' products. From 1967 to 1982 Time Oil Co. ran a PCP blending 

operation for Koppers Company on a portion of the Portland facility site. PCP was heated and mixed with 

a variety of carriers to meet Koppers' specifications; the fmished product was then shipped off-site. 

Following an inspection of the overall facility in 1984, the Oregon DEQ required the collection and analysis 

of soil samples from various locations throughout the facility, including the PCP Mixing Area. In 1985, 288 

cubic yards of soil were removed from the PCP :uea and disposed of at the hazardous waste landfill in 

Arlington, Oregon. Further site sampling reveall::d that not all of the PCP-contaminated soil had been. 

removed. Before additional quantities could be elccavated and disposed of, however, the EPA banned the 

landfill of PCP-contaminated soils (1985). In 1986 and 1987 Time Oil Co. installed groundwater monitoring 

wells in the PCP area and initiated an evaluation of site cleanup technologies. A report by SRH Associates 

evaluated the following technologies: 

Adsorption onto Polymers or Activated Carbon 

Biodegradation 
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Capping in Place 

Chemical Reduction 

Closure in Place with Monitoring (No remedial actions) 

Encapsulation 

Excavation and Disposal 

High Temperature, Catalyzed Oxidation 

Incineration 

In-Situ Soil Washing and Surface Mounted Soil Washing 

In-Situ Thermal Extraction and Surface Mounted Thermal Extraction 

Sodium Dehalogenation 

In 1988 ECOVA was retained to evaluate the feasibility of biologically treating the PCP-contaminated soils. 

Initial treatability experiments indicated PCP could be degraded in this manner. 

Bench scale tests indicated that soil washing might be an effective method of removing the PCP from the 

soil. Bioremediation methods could then be used to degrade the resultant contaminated liquor. 

Full Scale operations were initiated to process the contaminated soil with a target cleanup goal of 0.5 

mg/kg, the detection limit for PCP. During scale up operations, several soil washing experiments were 

carried out using different types of mechanical and chemical (high pH) agitation. It was found that PCP 

could be readily biodegraded, however, the 0.5 mg/kg cleanup level was not achievable within a practical 

time frame. Further analysis indicated the presence of mineral spirits, paraffm and other previously 

unknown solvents. It was believed that these materials were inhibiting the soil washing and biodegradation 

process. A recent article in the journal "Remediation", summer 1991, describes in detail the work 

performed at this site. That article is reproduced here as Appendix K. 

Further discussions with ODEQ personnel and an investigation of existing environmental policies, indicated 

that required cleanup levels were determined on a case by case basis. It was believed that the published 

cleanup level of "background" served as a basis to work from, and that it was possible to negotiate an 

appropriate cleanup level which reflected the conditions at the site of contamination. An investigation of 
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Records of Decisions indicated that, in the past, ODEQ had authorized high PCP cleanup levels at other 

Oregon sites. 

Time Oil Co. excavated as much contaminated soil as possible, and stock piled the soil in a bermed, lined 

area. This decision was made in order to isolate the contaminated soil from groundwater, and limit any 

personnel exposure. 

B SUMMARY OF SAMPLING INFORMATION 

Prior to excavation of the contaminated soil, ECOVA performed fInal sampling and analysis of the PCP

contaminated area to determine the extent of contamination. This was due, in part, to the fact that Time 

Oil Co. had regraded the area, and transported the contaminated soil into a localized area over the original 

"hot spot" near the southwest corner of the PCP warehouse. This was done in order to limit the spread 

of contamination and to reduce leaching of contamination into groundwater. 

Previous efforts at sampling and analysis had focus,ed on contamination within the confIned PCP Mixing 

Area and the immediately surrounding area. This pre-excavation sampling determined the limits of 

contamination. Furthermore, as excavation proceeded, continuous sampling helped determine the vertical 

limits of contamination. 

Surface samples taken throughout the tank farm area south of the Mixing Area and the area to be used 

for stockpiling the soon to be excavated soil indicated on drawing IE in Appendix I. These samples 

indicated non detectable amounts of PCP, except for samples taken to the west side of tanks 38009,5006 

and 10002. 

Appendix I contains the information pertinent to this sampling and analysis activity. Figures lA, lB, lC, 

1D, and IE are maps of the PCP Warehouse and Mixing Area and the surrounding facilities. Noted on 

the fIgures are the locations, depths, and PCP concentrations of samples which were taken during the fll'st 

four months of 1989 during soil excavation, as described below. Table 1 in Appendix I contains a summary 

of this information and is followed by a written description of those samples. 
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The remaining samples were taken in the excavation pit during excavation in an effort determine the extent 

of contamination. 
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C OBJECfIVES OF PROPOSED SAMPLING ANU ANALYSIS 

Contaminated soils, within the limits of the facilities and structures on location, have been excavated and 

stockpiled safely. There is no question that some soils PCP-contaminated soils remain unexcavated. 

However, soils in place with large total amounts of contamination are capped (by the warehouse). Other 

sources of contaminants in place are believed to b: a combination of relatively low concentrations of PCP 

and low volumes of soils. While it may be desirable to treat these soils in situ at a later date, or excavate 

them in some way, the focus of this report is to emphasize the need to determine an achievable and 

appropriate, site specific, cleanup level for the stock piled soil. Once this level has been agreed to and 

processing of the stock piled soil begun, efforts toward treating in situ soils can be assessed, if desired. 
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II. PROJECI' ORGANIZATION AND RESPONSIBILITIES 

The following Figure 1 contains the organization chart for this project. 
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FIGURE 1. TIME OIL Co. ;.... Northwest Teminal Project Project Organization 
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III. SOILS 

A PROPOSED SOIL BORINGS 

At this juncture, it is not our recommendation that further sampling be performed on site. Contaminated 

soil has been excavated to the extent of contamination or to the limits imposed by on-site structures. 

The focus of current efforts is toward establishing an achievable cleanup level so that processing of currently 

stockpiled soil can begin. Once a cleanup level is determined, and soil has begun processing, areas of 

contamination can be re-examined, and the cleanup level can be used as a guide as to which areas of 

contamination require attention. 

It is also noteworthy that current facilities for stockpiling soils are full. If additional soil is found to require 

treatment, excavation will have to wait for removal of soil from the stockpile. 

B SOIL lYPES 

Soil types are described for previously drilled soil borings in Appendix F. They are visual - manual 

descriptions performed by licensed geologists. The results of OVA analyses of the excavation at the 4 foot 

level are described in Section I. 
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IV. GROUNDWATER 

A WELL INSTALLATION 

ECOVA installed six groundwater monitoring wells at the subject site from November 1988 to January 

1989. The purpose of the wells was to characteru:e subsurface conditions and help defme the lateral and 

vertical extent of site contamination. A site map showing all monitoring well locations at the site is included 

in Appendix B, Figure 2. Geologic logs, including well completion diagrams for all Ecova wells are 

included in Appendix F. 

A well cluster of three wells (Well J1, J2, J3) was illstalled immediately downgradient from the former PCP 

mixing area. Well J1 was completed in the shallow water-bearing zone; Well J2 was completed just below 

the silty "confining" layer; and Well J3 was complc:ted in the lower water-bearing zone. 

A second well cluster, consisting of two wells (Wells B1, B2) was installed to replace Well B. Well B1 was 

completed in the shallow zone; Well B2 was completed in the deeper zone. 

A single well (Well GlA) was installed to replace Well G. The shallow and deep zones appear to 

interfmger and do not exist as distinct units at this location. 

The table below lists well depths, well diameters, and screen lengths for all six ECQVA well installations. 

W~1l tf. W~1l Dii!m~t~r W~ll D~Rlh ~ 

J1 4" 20' 0" 10' 

J2 4" 41'11" 10' 

J3 4" 35' 1" 5' 

B1 4" 20' 6" 10' 

B2 4" 41' 9" 10' 

GlA 2" 35' 0" 10' 

The shallow wells were drilled using the hollow stc:m auger method. At the completion depth, PVC flush 

joint, threaded casing and screen were installed through the auger stem. The screens were machine-slotted 
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(.020"), and the annular space filled with a graded ruter sand; the remaining annular space above the screen 

was sealed with bentonite and grouted to surface. All wells are of 4-inch diameter, with the exception of 

Well GlA, which is of 2-inch diameter. 

For the deeper wells, lO-inch surface casings were installed to the top of the aquitard and grouted in place 

in 14-inch holes drilled using the hollow stem auger method. After allowing the grout to set up, the borings 

were advanced to fmal depth using mud rotary and cable tool drilling methods. The 4-inch wells were 

installed to final depth as the temporary drive casing was withdrawn. This construction sequence ensured 

that no contaminants from the shallow zone would be carried down into the deeper layers. 

All wells were developed using a surge block technique. Well casing elevations were surveyed relative to 

MSL and water levels were obtained. Three to five casing volumes of water were evacuated from the well 

bore prior to sampling. 

B PROPOSED ANALYTICAL PARAMETERS 

Groundwater samples were analyzed by EPA-approved Method 8270.This method is a stringent analytical 

procedure, and satisfies the level of quality required for samples from this site. The most recent sampling 

event occurred on March 13, 1991. The results of analyses of the water samples for PCP are reported 

below (the detection limit is 1 mg/kg): 

Well # PCP (parts per million) 

K ND 

I ND 

H ND 

L 

11 

J2 

J3 

B1 

B2 

M 

G 
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C HYDROGEOLOGIC CHARACTERIZATION 

On August 20, 1987, and again on October 16, 1987, water levels were obtained from the site wells. These 

measurements confIrmed that groundwater was flowing south under an average gradient of 0.008 ft/ft. 

An aquifer pumping test was conducted at the site in July 1989 to defIne aquifer parameters. Well J1 was 

pumped for 24 hours at an average rate of 19 gallons per minute. Drawdown was monitored continuously 

in the pumped well and in Wells B1 and 1 (see Appendix B, Figure 2) using a pressure transducer system. 

Periodic measurements were made in other selected site wells (J2, J3, B2, G1, and D) using an electrical 

water level sounder. No signifIcant drawdown was measured in any of the observation wells. 

Following the pumping phase of the test, recovery to static conditions was monitored in the pumped well. 

This information was used to calculate aquifer parameters. Calculated values are shown below: 

Transmissivity: 8,360 gpd/ft 

Permeability: 1,114 gpd/(ft*ft) 
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V & VI. SURFACE WATER & AIR 

Surface water and air contamination are not considered a significant problem, assuming safe operating and work 

habits, as the contaminated soil has been placed in a lined, hermed, storage area and covered with a tarp. 
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VII. SAMPLING AND ANALYSIS PLAN (SAP) 

The Sampling and Analysis Plan provides documentation for sampling and analytical procedures, data quality 

requirements, and data assessment performed by ECOVA in the past. The guidelines may be applied to any future 

sam pling/ analytical events. 

A SAMPLE LOCATIONS 

Prior to excavation and stock piling of contaminated soil, ECOVA sampled the area in locations described 

in PAIII, Part I, Section B (Summary of Sampling Information). The location of future soil samples and 

sampling frequency are presently undetermined, and remain dependent upon the specific soil treatment 

option undertaken. 

In addition, PCP-contaminated soil remains unexcavated in areas below the warehouse and adjacent to Tank 

38009 (see Appendix B, Figure 1). The soil was not excavated, as it provides structural support for the 

warehouse building and tank. The future status of this soil has not yet been determined and will be further 

discussed in Part IV; current cleanup efforts primarily focus on the stockpiled soil. 

Groundwater samples in the past have been collected from the existing groundwater monitoring wells at 

the site. In the future, the groundwater will continue to be sampled at regular intervals to monitor 

contamination levels. Current cleanup efforts have focused on contaminated soil. Later phases will address 

groundwater, if necessary. 

B SAMPLE COLLECI'ION PROCEDURES 

Soil sampling in the excavation area was accomplished through common surface sampling techniques .. 

Surface samples were collected with a band auger. Deeper samples required some backhoe excavation prior 

to sampling. Samples were transferred to the appropriate containers quickly to maintain sample integrity. 

Water sampling was performed following purging of three to five casing volumes of water from each well. 

Teflon bailers were used as the sample collection device. The bailer was slowly lowered on a nylon line 

to about the midpoint of standing water, then slowly hauled to the surface. The slow movement of the 
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bailer was necessary to avoid disturbances that can cause aeration or pressure variations in the water. At 

the well head, the water was transferred from the bailer to the appropriate sample containers. 

Following the completion of all soil and water sampling activities at each location, all sampling equipment 

was thoroughly decontaminated according to the pmcedures and considerations described below. Bailer 

cord was disposed of after each round of sampling and new cord was used for each subsequent well. 

Decontamination Procedures: 

1. Disassemble equipment to maximum practical extent. Brush off any clinging soil material. 

2. Wash items in a solution of Aleonox detergent and tap water. 

3. Rinse in tap water. 

4. Rinse in distilled or deionized water. 

5. Let dry in air. 

The use of this method greatly reduces the likelihood of any possible cross-contamination. 

C SAMPLE HANDLING REQUIREMENTS 

Water samples were collected using amber glass containers (with teflon-lined caps) of at least one liter in 

volume. Soil samples were collected using glass (:ontainers (with teflon caps) of at least 8 ounces. All 

samples were preserved at 4 degrees Celsius. 

Samples were then sealed in coolers and accompaniied by a chain-of-custody form and request-for-analysis 

form (see Appendix J for sample forms, labels and custody seals). The samples were hand-delivered or 

express-mailed to the analytical laboratory. 

D ANALYI1CAL METHODS 

Samples were analyzed for PCP using EPA Method 8270 by GC/MS, as dermed in Test Methods for 

Evaluatina Solid Waste. SW-846. 
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E,F,G DATA QUALITY 
A Quality Control Summary - Semivolatile Data Package has been provided by the analytica11aboratory 

(PNELI) and is included in Appendix J. The ten-step quality control approach insures a high level of 

accuracy in sample data. 
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VIII. HEALTH AN)) SAFElY PLAN 

ECOVA established a Health and Safety Plan (HASP) for all employees engaged in field activities at the Time Oil 

Co. property in Portland, Oregon. A copy of ECOVA's original Health and Safety Plan is attached in Appendix 

H. 

This site specific plan assesses site hazards, and discusses site health and safety training issues, personal protective 

equipment requirements, a medical surveillance program, decontamination procedures and other site controls, 

emergency response plans, and an environmental monitoring plan. 
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IX. MAPS 

A site map of the subject property is located in Appendix B, Figure 5. It indicates the area of soil excavation, and 

the location of the stock piled soil which is currently being considered for cleanup action. 
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PAIV· DATA EVALUATION REPORT 
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I. BACKGROUND AND OBJECfIVES 

The purpose of the Data Evaluation Report in this document, and in fact, the purpose of this entire submittal, is 

to determine, with support from proper authorities, a cleanup level for PCP at the Time Oil Co. - Portland Terminal 

site. 

Much of the contaminated soil containing PCP and associated solvents has been excavated, and there is little room 

to stock pile additional soil, if necessary. Some PCP-contaminated soil was left in place, as its removal may have 

destabilized nearby structures. It is assumed that this unexcavated soil also contains solvents. 

Time Oil Coo's primary interest, as it has been since the PCP-contaminated soil was discovered in 1984, is to 

remediate the site. Time Oil Co. would like to establish an achievable and appropriate cleanup level which reflects 

the safety and health conditions at the site so that soil processing can begin. If further sampling and analysis is 

deemed necessary, it can be performed after processing of the stockpiled soil has begun. 

The following discussion proposes potential soil cleanup levels for the Time Oil Co. site. Site location, potential 

for contaminant migration, and remediation feasibility are among the considerations essential to establishing an 

appropriate cleanup level. 
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II. SOILS 

Time Oil Co. would like to work with ODEQ to establish a cleanup criteria for soil at this site which is safe to 

health and the environment, that is based on the characteristics that exist at the site and that is consistent with 

cleanup levels established at other similar sites. 

The Time Oil Co. Northwest Terminal has restricted accc:ss, 24 hour a day security and is completely surrounded 

by low population density industrial areas. 

PCP is a non volatile compound with very low solubility in water. It is our understanding that a health-based 

cleanup level for PCP as established by Oregon's Department of Environmental Quality in soils is currently 2000 

mg/kg. 

There has been a precedent set at other Oregon and national sites to treat or remove PCP contaminated soils to 

less than 500 mg/kg. In a similar situation concerning Cascade Wood Products, a cleanup level was authorized 

which seemed technically achievable and environmentally safe. They were required to excavate and dispose of all 

soil with greater than 500 mg/kg PCP (prior to the restriction on land disposal of PCP) and consolidate and cap 

soil between 20 mg/kg and 500 mg/kg. 

Based on full scale treatment tests at the site, it has been, demonstrated that PCP can be biodegraded to at least 

as low as 500 mg/kg. Time Oil Co. therefore proposes that the soil stockpile at the Northwest Terminal site be 

treated to a level no greater than 500 mg/kg and that the residual soil then be left on site. Soil washing in 

conjunction with a biological process will be utilized to ac:hieve that cleanup level. 
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III. GROUNDWATER 

Groundwater sampling has indicated no widespread contamination. However. there does appear to be some 

consistent contamination of groundwater immediately downgradient of the contaminated area. Therefore. quarterly 

groundwater monitoring is proposed for one year foUowing treatment. 
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IV & V. SURFACE WATER AND AIR 

As mentioned in Part III, surface water and air contamirlation does not appear at this time to be a significant 

problem, assuming reasonable safety precautions are taken. Currently the contaminated soil has been placed in 

a lined, bermed, storage area and covered with a tarp. 
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VI. SUMMARY AND RECOMMENDATIONS 

Time Oil Co. has identified and excavated approximately 3000 yards of PCP-contaminated soil. This soil has been 

stored in a berm ed, lined, and covered area awaiting processing. While portions of the soil had contained high 

concentrations of PCP, the process of excavation and stock piling has blended the soil to an average concentration 

in the range of 950 mg/kg. 

Concerted efforts were made to excavate all soils with PCP contamination, yet some contaminated soil remains. 

Some of this soil lies beneath the PCP Warehouse. Removal of this soil would require demolition of the warehouse. 

However, this soil is effectively capped and should be safe from leaching by surface waters. Other soil of a lesser 

degree of contamination was left in situ near Tank 38009. This low volume of soil remains unexcavated for fear of 

causing structural damage to the tank. 

There does appear to be evidence of groundwater contamination at the site; it is limited to low concentrations in 

wells directly down gradient from the contaminated site. 

Time Oil Co. recommends the following: 

• 
• 
• 
• 

The excavated soil should be treated to 500 mg/kg PCP concentration. 

Soil cleanup should be performed through biological remediation methods. 

The soil should be left on site after remediation. 

Groundwater should be monitored on a quarterly basis for one year. 
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Jan 28 

1m. 

April 18 

Oct. S 

Nov. 15 

ill! 

April 27 

June 28 

Oct. 25 

Nov. 7 

Dec. 12 

1m 

Jan. 11 

Jan. 24 

Feb. 4 

Feb. 19 

May 14 

June 24 

NORTHWEST TERMINI'L WOODTREATING 
CHRONOLOGY OF EVENTS 

Notice given to Koppers term'inating 3/1/67 agreement effective 
March 31, 1982. 

Bioassay results show so11 siilmp1e is toxic. 

Meeting with Koppers at terminal to formulate tank and soil 
removal agreement. 

Koppers removed all penta pr,oduct and raw mater; a 1 from termi na 1 . 

DEQ advised that terminal was to be inspected as part of DEQ/EPA 
"hit list" of 44 companies. 

DEQ denied 5/24/84 TOC request to be deleted from inspection list. 

DEQ inspection and determination to collect samples. 

Information on terminal provided per DEQ request. 

DEQ collected 12 soil samples throughout tank farm, of which one 
was in penta area. 

Status meeting with Koppers in St. Louis. 

Received results of DEQ soil sampling, showing 1820 ppm penta in 
woodtreating area. 

Status update letter to DEQ (Janet Gillaspie). 

Contract executed with Northwest Vacuu. Truck Service, Inc. for 
removal of so11 and transpor't to Arlington. 

DEQ approved "Disposal Request" for penta contaminated soil at 
Arlington. 

"Waste Transportation and Dhposa1 Agreement" executed with 
Chem-Security Systems, Inc. for disposal of soil at Arlington. 

June 25-28 242.76 tons (7781 cubic feet, 288 cubic yards) of soil removed to 
Arlington. 
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June 28 

June 28 

July 17 

Aug. 15 

Nov. 5 

Dec .13 

Jan. 8 

Feb. 12 

Feb. 26 

Feb. 28 

Harch 6 

April 1 

April ? 

May 8 

May 9 

May 14 

May ? 

June 4 

June 11 

Contr.act executed with Riedel for penta sampling and analysis. 

Received DEQ interpretation of maximum allowable penta 
concentration in soil (600 ppm) and water (0.15 ppm). 

Received composite sample results showing maximum of 860 ppm penta. 

Received individual sample results and contour maps from Riedel 
showing maximum of 26,550 ppm penta (on ground surface where 
trucks were loaded). 

Amendment 2 to Riedel contract calling for decontamination of wall 
and installation of groundwater monitoring wells. 

Received letter from EPA advising that there were no commercial 
facilities that would accept penta. 

Northwest vacuum truck contract cancelled. 

Received Riedel report on well installation and soil sampling 
showing maximum penta concentration of 116,000 ppm beneath 
warehouse. 

Received sample analysis results from ATW/Cadweld. 

TOC installed 3 well pOints (A,B,C) to measure water table 
gradient. 

Submitted invoice to Koppers for their share of clean up costs. 

TOC completed installation of 3 additional well pOints (E,F,G). 
Water level measurements indicated drainage through Riedel Well #4. 

Century Environmental Services collected water samples from wells 
B,E,F, and 4. 

Riedel completed installation of 3 monitoring wells (D,H,I). 

TOC collected water sample from well 14. 

Riedel completed removal and sealing of well '4. 

Century collected water samples fro. wells A,B,D,E,F,H and I. 

Received results of April water samples showing maximum of 6.1 ppb 
of penta in well '4. 

Paid $3,500 fee to Oregon DEQ for June 1985 movement of soil to 
Arlington. 
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July 7 

Aug. 8 

Aug. 14 

Aug. 20 

Oct. 1 

Jan. 6 

Feb. 27 

Mar. 25 

Apr. 1 

Aug. 13 

Oct. 2 

Nov. 5 

Nov. 9 

Dec. 17 

Received results of May water samples showing only well #l having 
detectable concentration (0.0022 ppm) of penta. 

Letter to Koppers briefly :summarizing action to date. 

Contract with SRH Assoc. to collect and analyse soil samples and 
evaluate clean-up alternatives. 

Consolidated shallow "hot :spots" of penta contamination into one 
pile. 

Received report from SRH 011 project hhtory, remedh1 alternatives 
and analysis results. "So'i1 Washing" recommended as clean-up 
approach. Bench scale studies suggested as first step in design 
of system. 

Received SRH proposal for bench scale studies of soil washing 
technique. 

Inquiry into on-sne incint!ration by Waste Tech Inc.: project 
would cost $2 million and take more than one year to complete. 

Soil sample sent to Keystone Environmental Resources (per Koppers 
instructions) for analysis of treatment alternatives. 

Invoice for $54,780.28 sent to Koppers to cover their share of 
expenditures to date. 

Koppers advhed that Jim Cclmpbell (Keystone Environmental 
Resources) and Billy Nolan assigned to replace Jay Stebbins on 
this project. Results of ~iOi1 tests and payment of invoice not 
yet received. 

Koppers reminded of obligation not yet paid. 

Received SRH report on sam~lles collected 8/20 and 10/16 showing 
penta contamination in Well B of 2300 ppm and 1000 ppm, 
respectively. Highest 1evE!1s found in groundwater to date. 

Koppers reminded of obligation. Jill Campbell agreed to provide 
soil test results and paywM!nt of April invoice. Campbell advised 
Koppers wi shes to buyout clf future 1 i abi 1 i ty. 

Received SRH proposal for treatment by excavation and soil 
washing. Treatment techni~lue to be developed by bench scale tests. 
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Feb. 2 

June 14 

July 21 

Sept. 12 

Sept 19-22 

Oct. 12 

Oct. 18 

Nov. 9 

Oec. 2 

Oec. 5 

Jan. 13 

Received SRH proposal for excavation and tempo ray stockpile of 
soil while treatment approach is being developed. 

Revised SRH proposal and cost estimate for development of soil 
washing techniques. 

Requested cleanup proposal from Ecova Corp. 

Received Ecova Work Plan for so11 and groundwater remediation 
using biological treatment in above-ground reactors. Three 
alternative treatment levels - 500 ppm, 100 ppm & 50 ppm - were 
evaluated. 

Contacted Oregon DEQ (Ed Woods and Tom Miller) to determine DEQ/s 
role. Was advised that DEQ does not necessarily need to approve 
the treatment process, but does need to sign-off that the cleanup 
was effectively completed. 

Ammended Ecova Work PLan to achieve final cleanup level of 0.5 ppm 
pentachlorophenol. 

Ammended Ecova Work PLan to include installation of additional 
monitoring wells. 

Signed contract with Ecova. Cost for cleanup ·of penta in soil and 
water to 0.5 ppm is fixed at $445,000 for 3,440 cubic yards of 
soil. Excavation and treatment of additional volumes of soil will 
cost $90 per cubic yard. 

Received notification from DEQ (letter dated 11/30/88) that 
facility was listed on "Inventory of Confirmed Releases· (site 
identification number 170). 

Ecova commenced site mobilization. 

Received $59,185.55 from Koppers for their share of investigation 
and cleanup costs through September 19, 1988. 
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LEGAL 
31 DEC 84 

GC/MS SCAN 1D 

'. 
84-1828 Zl~2fJ 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA F'ROCEOUF=:E 354'~' 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADOITION TO THE PRIORITY 
POLLUTANT CHEMICALS~ THe SAMPLE WAS SCANNED FOR ANY OTHER UNkNCWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS .WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

, 

... 
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U 101 CA. 'VIDE 

;. 

·' 

BZT0104(e)011537 



lATE: .2 JAIl 95 ~ 

LA' .: 84-1121 
lTD .: 2 
SA"PlE: ZUf7 

A"QUNT 
"&/K& 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

, <5 
(5 
<5 
<5 

PESTICIDES 
"ETHOD 625 

EITRACTED BY Rt~A 3:4, 

!'ARA"ETEI 

AL!'HA-BHC 
HEPTACHLOR 
ALDR!1t 
HEPTACHLOR E?OIIDE 
E~OSUlfAIf I 
TRAItS-Na~CHlOR 

P,P'-DDE 
DIElDRrJl 
EHDR!N 
ElDOSULFAIt II 
P,P'-DDD 
ENDOSUlF~JI CYClIC SULFATE 
P,P'-DDT 
6AIIM-BHC (LINDAJIE, 

LEGAL 

. '., 

• 

BZT0104(e)011538 



LEGAL 
112 JAN 8~ 

GC/I"IS SCAN 10 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3~40 
(ACETONE/HEXANE) AND ANA1..YZED BY BC/MS. IN ADDITION TO THE F'RIORrTY 
POLLUTANT CHEMICALS~ THE SAMPLE "WAS SCANNED FOR ANY OlHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.~ MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

, 

. . ' 
, .' 

BZT0104(e)011539 



DATE: 28 D~C 84 ~ 

LAI .: 84-1'll 

LEGAL 
ITEII .: 1 
S"lfPlE; ZlI19 

AftOUllT 
"6/K& 

PARA!'!ETER 

, 

(I PHE!lOl 
<I 2-CHlOROPHENOl 
(I 2-NITP.OP~ENOl 

<I 2,4-DlftETHYlPHENOl 
(1 2,4-DJCHlDP.OPHEHOL 
(1 4-CHlORO-l-~ETHYLPHE~OL 

(1 lIS 12-CHlOROETHYlJ ETH£R 
<I I,l-DICHLOROBENZENE 
(I 1,4-DICHlOR09EH!EME 
<1 1,2-DICHlOROBENZENE 
(I HElACHLOROETHANE 
.( 1 Il-HITROSO-D Ht-PROPYLAIIlNE 
< 1 rUROBEIIZElE 
( 1 ISOPHOROHE 
(I BISI2-CHLOROETHOIYI "ETHANE 
(1 1, 2, 4-TRrCHlOROBENZENE 
(1 NAPHTHALENE 
(1 HEJACHlOROBUTAOrENE 
(1 HElACHlORCCYClOPEHT~DIE~ 

(1 2-CHlORONAPHTHALEIt£ 
(1 AC£~APHTHYlEHE 

<I DIIIETM1l!'HTHALATE 
(I 2,6-DINITROTOLUENE 

ACID EITRACTABLES 
"ETHOD 625 

EXTRACTED BY RCRA ftETHCD 354 • 

..................................... ====. 
MOUNT 
Rl/Ie& 

PARAftETER 

(1 2,C,6-TRICHlOROPHE!lOL 
(1 2,4-DINITROPHENOL 
(l 4-IIITROPHE.ttOL 
(1 2-ftETHYL-4,6-DINITROPHENOL 
( 1 PEllT ACHlOROPHENOL 
(1 TETRACHLOROPHE~L ff 

lASE/NEUTRAl EXTRACTABLES 
"ETHOD 625 

It. REPORTED AS 
2,3,4,6-TETRACHLOROPHENQl 

.......................................... 
AIIOUIIT 

116116 
PARAlfET£R 

........................................ :a 

(1 ACENAPHTHENE 
(1 2,C-DIIITROTOLUEXE 
(1 FLUOREllE 
(1 DIETHYlPHTHAlA!E 
(I I-NITROSODIPHEHYLAftINE 
(1 C-IIOftOf'HEIVL PHENYL ETHER 
(1 HEIACHLDROBENZEHf 
(1 PIfOANTI'.RENE 
(1 AIITHRACEJc£ 
(1 DlJUTYL PHTHALATE 
<1 FLUORAITIIENE 
(1 PYUIE 
(1 BUTYl BEIIIYl PHTMAtA TE 
(I BEIZIAJANTHRACENE 
(l OIRYSElf£ 
(I 1,lf-DICHLROaENlIDI~ 

(I 8IS12-£THYlHEIYLI PHTHUTE 
(I 8E1ZlAJPYREJ(£ 

• 

BZT0104(e)011540 



DATE: 28 GEe 84 
LEGAL 

LA •• : 84-1.n 
ITEII t: 1 
SAIIPLE: Zlll' 

PESTICIDES 
"ETHOD 625 

EXTRACTED 8Y RCRA "354. 

aa2==SSS=Z=:=2=:a:==.==aa •• ===.=== .. = •• ~ •• 
AIlQUNT PARAftETER 

!!6/K6 
as ••• == ••• =:a==========a:: •••••• =======.as 

(5 AlPHA-8He 
<5 HEPTACHLOR 
<5 ALDRIN 
<5 HEPT~CHlOR EPOIIDE 
<~ EHDOSUlFAN I 
<5 TRANS-NOHACHLOR 
<5 P,P'-DDE 
<5 DIELDRIN 
(5 ENDRIII 

, <5 ENDOSUlFAN II 
(5 P,P'-DDD 
(5 ENDOSULF~N CYCLIC SULFATE 

·<5 P,P'-DDT 
(5 6AftftA-8HC (LINDANE) 

• I 

. .." 

BZT0104(e)011541 



LEGAL 
28 DEC 84 

GC/MS SCAN ID 

84-1"28 Z1819 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA F'ROCEOURE 3540 
(ACETONE/HEXANE> AND ANALYZED BY GC/MS. IN ADDITION TO THE FRIORITY 
POLLUTANT CHEM I CALS, THE SAMPLE f.oJAS SCANNED FOR ANY OTHER UNVNOWNS 
ABOVE THE DETECTION LIMIT OF 10 MG/KG. NO UN~NOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

, 

'. 

. . 

BZT0104(e)011542 



lEGAL 
DATE: 11 DEC 84 

LAI .: 84-1'2' 
[TEll .: 4 
SA"Pl£: Z1i,a 

ACI~~~-;::~~\ 
ftETHOD 625 

EJTRACTED ay RCRA "ETHOD 354. 

• \ 

----'" '-----------~-----. 

A"DUNT 
PlS/rs 

PARArlET£R 

, 

<1 PHENOL 
(I 2-CHlOROPHEJ(Ol 
<1 2-NITRQPHEHOl 
(I 2,4-0IIIETHYLPHENOl 
(1 2,4-0ICHLOROPHEHOl 
(1 4-cHlORO-3-~£THYLPHENOl 

AIIOtJNT 
ft&lK6 

PARAIIETER 

(I 8IS(2-0I.0RQETHYlJ ETHER 
(I 1,1-DICHl0R03ENZ9I£ 
(I 1,4-DICHlOROeENZE!E 
(1 l,t-DICHLOROBENZENE 
( I HEIACHt.!lROET1!AIIE 
(I N-NITROSO-DI-N-PROPYLAliINE 
(1 KITRQ8E11lEME 
I ISOPHORONE 

(1 8IS(2-CHlOROETHOIY) "ETHANE 
(1 l,t,4-TRICHlOROB£NIENE 
(I NAPHTHAlENE 
(1 HEIACHl~R08UTADIENE 

(I HEJACHlOROCYClOPENTADIENE 
<1 2-tKLQP.~!APHTHALl.e 

(I ACENAPHTHYLE!lE 
(I DfNETHYLPHTHALATE 
(I 2,6-DfNITROTOLut.E 

MOUNT 
116111 

PARAllETER 

................ : ............. : .......... . 

(1 2,4,6-TRICHlOP.OPMENOL 
(I 2,4-DINITROPHENOl 

. (1 . ~-NnRQPH£HQL 
(1 2-KETHYl-4, 6-0 INITROPHEHOL 
(I PENTACHlOROPHENOL 
(1 TETRACHlDROPHENOL If 

If REPORTED AS 
2,l,',6-TETRACHlOROPHENOl 

aASE/NEUTRAl EltTRACTABLES 
J1£THOD 62~i 

a._ .... _ .............................. . 
AIICUT 
MIll 

PARAft£TER 

.aa ................................... ~ .. .. 
,. ~ 
/ ~"-1 

(1. AaIlAPHTHErtE _ '.7/ --'~-~ 
__ ~_.2J!-DUifT!tOTOL~~ ~ ~ ~.-

I flUORENE /' ;0.".. r 
(I Jl.E1lftJ.fHn1ALATE "..--
~2 .-NJTROSODI;HENYC~INe- .. , 

(I .-8ROftOPHENYL PHENYL ETHER 
(1 HEIACHLQROBEN)£M£ 
I Plf£NANTHRENE 
1 AIlTHRACErE 

(I "!UTYl PHTHAlATE 
(I FlUORANTHEN£ 
(J PYRENE 
U . BUTYl 8E1ZYL PHTHALATE 
(1 'E'Z(A)~THRACENE 
(I CHRYS~II( 

(I l,l'-OICHLRoeE~ZtDI"E 
(I B'SC2-ETHYLHEIYLJ PHTHALATE 
U IENZ (AJPYREIE· 

BZT0104(e)011543 



• 

lEGAL 
DATE: 11 DEC 84 

LAI ,: 84-1'21 
no ,: 4 
SAIIPl£: ZIlla 

PESTICIDES 
"ETHOD 625 

[ITRAtTED IY RCRA 3'.' 

AIIOUNT PARAIIETER 

, 

116/K6 

(5 ALP~·BHC 

<5 H£PTACHLOR 
<5 ALDRI. 
<5 HEPTACHLOR £POIIDE 
<5 ENDOSUlFAN I 
<5 TRANS-HONACHLOR 
<5 P,P'·oDE 
<5 DIELDRIN 
(5 ENDRI. 
<5 ENDOSULFAN II 
<5 ',P'-DDD 
<5 ENDOSULFAN CYCLIC SULFATE 
<5 P,P'-DDT 
<5 5AMA-BHC (LINDAI() 

, , ~ .. 

BZT0104(e)011544 



lEGAL 
31 DEC 84 

GC/MS SCAN 10 

84-1 e2flJi Z 1 ee8 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE :S4~ 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS~ THE SAMPLE. WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/L. THE FOLLOWING COMPOUNDS 
WERE TENTATIVELY IDENTIFIED WITH THE ESTIMATED CONCENTRATIONS 
SHOWN. 

COMPOUND 

NONANE 
DECANE 
4-METHYLDECANE 
UNDECANE 
2-METHYLUNOECANE 
DODECANE 
TRIDECANE 
7-METHYLTRIOECANE 
HENEICOSANE 

MG/KG 

1 
4 
3 
19 
8 
46 
67 
38 
37 

BZT0104(e)011545 



" 

DATE: 28 DEC 84 LEGAL 
LA. I: 84-1'21 
ITEII I: 5 
SA"PlE: It 119 

A"OUNT 
"S/r6 

PARAlfETER 

, 

<1 PHENOL 
(J 2-CHLOROPH£~OL 

(I 2-NITROPHEHOL 
(1 2,4-DllfETHYLPHEHOL 
(1 2,4-DICHLOROPHEHOL 
(1 4-CHlORO-3-ftETHYLPHENOL 

"lfOUNT 
"&/K6 

PARAlfETER 

< 1 liS (2-CHLORDETHYLl ETHER 
(1 l,l-DICHLOROBENZENE 
(1 1.4-DICHlORoaEMZENE 
(1 t,2-0ICHlOp.oeEHZE~ 

(1 HEIACHlOROETH~NE 

(1 I-NITROSO-DI-N-PRDPYLAllINE 
(1 IUTROIENZENE 
(J J SOJIHORONf 
(1 8IS(2-CHLOROETHOIY) "ETHANE 
(I 1,2,4-TRltHLOROBEN!ENE. 
(1 NAPHTHALENE 
(1 HEIAtHlOROBUTADIENE 
(1 HEIAtHLOROCYtLDPE~TADIENE 

(1 2-cHlDROHAPHTHAlENE 
<1 . AttllAPHTHYLE!I£ 
(1 DIP.ETHYLPHTHAlATE 
(1 2,6-DINITROTDLUENE 

". 

ACID EXTRACTABLE! 
ftETHOD 625 

EITRACTED BY RORA "ETHOD 354. 

AIIOUIIT 
llill& 

PARAffETER 

a_. _____ a ___ :css,.,_ .. s...-s=,.,s .. 

(I 2,4,6-TRICHLOROPHENOL 
(1 2,4-DINITROPHENOL 
(I 4-NI TRQPHENOL 
(1 2-1fETHYL-4,6-DINITROPHEHOL 
(1 PEITACHLDRDPHENOL 
(I TETRACHlOROPHENOL If 

tt REPORTED AS 
2,l,4,6-TETRACHLOROPHENOL 

BASE/NEUTRAl EITRACTABLE! 
IIETHaI 625 

............................. ...a ••••••••• 

PAIWI£TER ----... -........... :,.. 
(I ACEJlAPHTHEflE 
(I 2,4-DIIIITROTOLUENE 
<I FI UORE!IE 
(1 DIETHYLPHTHALATE 
(I I-IITROSODIPHENYLAIIINE 
(1 4-IROftOPHENYL PHENYL ETHER 
(1 HEIACHLDROIENZENE 
<I PHOIM!HRE!fE 
(I AIITiltACENE 
(1 Dllum PHTHALATE 
C 1 F1.IIORMTHENE 
<I PYRElIE 
(1 BUTYL IENZYl PHTHALATE 
(I IEIZ(AlANTHRAC£1E 
<1 CIItYSEIIE 
(I l,l'-DICHlP.08(.ZIDINE 
(f 8IS12-£THYLHEXYLl PHTHALATE 
<I IElHAJPTREJIE 

BZT0104(e)011546 



DATE: 28 DEC 84 

LA •• : 84-1fll 
ITEPI I:~ 
SAKPL£:ZlH9 

PESTICIDES 
"ETHOD o2~. 

EITRACTED BY RCRA 354. 

AIIOUNT 
"6/K6 

PARMETER 

, 

(~ AlPHA-8HC 
(~ HEPTACHlOR 
<5 ALDR'N 
<5 HEPTACHlOR EPOIIDE 
<5 ENDOSULFAI I 
(~ TRANS-MONACHLDR 
(5 P,P'-DDE 
<~ DIELDRr. 
(5 EMORII 
< 5 EIlDOSUlF All II 
(5 P,P'-DDD 
(5 EIlDOSUlFAI CYClIC SUlFATE 
<5 ',P'-DDT 
<5 6ARRA-8HC (LINDANE) 

lEGAL 

t . , 

. .. 

BZT0104(e)011547 



LEGAL 
28 DEC 84 

GC/MS SCAN to 

84-1828 Z1ee9 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3~40 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS~ THE SAMPLE WAS SCANNED FO~ ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 10 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

, 
• 

BZT0104(e)011548 



lEGAL 
DATE: 28 DEC 84 

LA •• : 84-1133 
ITEII .: 6 
SA"PI.£: Zlllt 

A"ou.T 
116/K6 

PARAftETER 

, 

(1 PHENOL 
(1 2-CHLOROP~OL 

(1 2-NITRaPHE~OL 

(1 2,4-DIP.ETHYLPHENOL 
(1 2,4-DICHLOROPHEMOL 
( 1 4 -cHlORO-l-ftETHYLPHEifOL 

ACID EITRACTA81.£S 
ftETHOD 625 

EITRACTED BY ReRA ftETHOD l~4' 

----._ .................. _ .. . 
PARAftErER 

.................................. :.: ... :. 
(1 2, 4, 6·TR I CHLOROPHENOL 
(1 2,4-DINITROPHENOL 
(1 4-NITROPHENOL 
(1 2-ftETHYL-4,6-DIIIITROPHENOL 
(1 PENTACHLOROPHENOl 
(1 TETRACHLOROPHEIfOL If 

BASE/NEUTRAl EITRACTABLES 
1IETHOI625 

ff REPORTED AS 
2,l,4,6-TETRACHLOROPHENDL 

.................... 828 ......................... . .......................................... 
MOUlT 
116/K6 

PARA"ETEI 

<1 8IS(2-CMlOROETHYlJ ETHER 
(l l,l-DICHLOROBENZENE 
(1 1,4-DICHLOROBENZENE 
(I J,2-DICHLORO!EN!t~ 
(1 HEIACHLOROETHANE 
(1 N-NITROSO-DI-N-PROPYLAftINE 
(1 NITROBENZENE 
(1 ISOPHORQN£ 
(1 BIS(2-CHlOROETHOIY) "ETHANE 
(I 1,2,4-TRICHLOR09ENZENE· 
(1 NAPHTHAlENE 
(1 M~'ACHLOROBUT~DIENE 

(1 riEIACHlOROCYCLOPENTADIENE 
(1 2-CHlQRONAPHTHAlENE 
(1 ACENAPHTHYLENE' 
(1 DlftETHYLPH!HALATE 
(1 2,6-DIIITROTOLUENE 

MOUlT 
I16/d 

PMAltETER 

................................. as:.: .... 

(1 ACENAPHTHEIE 
(1 2,4-DINITROTOLUENE 
(1 FLUORENE 
(1 DIETHYLPHTHAlATE 
(1 N-IITROSODIPHENYLAIIINE 
(1 4-BRO"OPHtlfYl PHENYL ET"'~ 
(I HE1ACHLOR08EHZEN£ 
(1 PlENMTHRENE 
(I AITHRAaIlE 
(I DI.UTYl PHTHALATE 
(1 FlUORAITHEIE· 
(1 PYRENE 
<l sum BENZYL PHTHALA TE 
<1 IDz( AI AlfTHRACEIt£ 
<1 CHRYSEHE 
(1 l,l'-DICHLRO!ENlIDINE 
(1 IIS(2-,THYLHEIYL) PHTHALATE 
(I IElZlA)PYRENE 

BZT0104(e)011549 



DATE: 28 DEC 84 

LA •• : B4-lIll 
ITER ,: II 
SAltPl£: l1l1. 

PESTICIDES 
"ETHOD 625 

EITRACTED BY RCRA 3'4' 

AftOUNT PARA"ETER 

, 

116/K6 

<5 ALPIfA-IHC 
<5 HEPTACHlOR 
<5 AlDRl. 
<5 HEPTACHlOR EPOXIDE 
(5 EKDOSLtFAN I 
(5 TRAN$-NGNACHtOR 
(5 P,P'-OOE 
<5 DIElDRIN 
<5 ENDRII 
<5 E~DOSUlFAN 11 
<5 P,P'-DDD 

LEGAL 

<5 ENDOSUlFAN CYClIC SULFATE 
<5 P,P'-DD1 
<5 6AftftA-8HC (UMDAN£) 

\ , . 

. ..-

BZT0104(e)011550 



LEGAL 
28 DEC 84 

GC/MS SiCAN to 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE :~40 
(ACETONE/HEXANE> AND ANALYZED BY GC/MS. IN ADDITION ·TO THE PRIORITY 
POLLUTANT CHEMICALS~ THE SAMPLE WAS SCANNED FOR ANY OTHER. UNKNOWNS 
ABOVE THE DETECTION LIMIT OF la ~'G/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT • 

• , 

BZT0104(e)011551 



"-

DATE: II JAIl 85 LEGAL 
LAI t: 84-1'2' 
nEil t: 7 
SAIIPL£: Zl.ll 

AllauNT 
IIS/rs 

PARAIIETER 

, 

(1 PHtlfOL 
(I ~-tHLOP.OP!lENOl 

(1 2-NlrRop~ENOL 

(I 2,4-DlflETHYLP~EHOL 

(1 2,4-DICHlOROP~ENOL 

(1 4-CHlORO-~-"ETHYLPHEMOL 

ACID EITRACTABLES 
~THOD 62' 

EITRACTED IY RCRA flEiHOD 354' 

AI!OUIT 
Jll&/l& 

PARAflETER 

.' •• _:i ............................ -= •• 

(I 2,4,6-TRICHLOROPHENOL 
(1 2,4-DINITROPHENOL 
(1 4-NITROP~ENOL 

(1 2-ftETHYL-4,6-DINITROPHENOl 
(1 PENTACHlOROPHEMOL 
(1 TETRACHLOROPHENOL If 

lASE/NEUTRAL EXTRACT ABlES 
"£THOD 62' 

If REPORTED AS 
2,l,4,6-TETRACHLOROPHENOL 

...... : .......................................... • ............................ aa: •••••••••• 

AllOUIIT P~RAIIETER AlOIn' PARAIt£TEI 
flS/kS ./l& ........ :: .......... :: .................... -..... ...... .................................... 

<1 lIS (2-CHLOROETHYLJ ETH£R (I ACEWHTfOE 
<1 l,l-DICHlOROBE!ZEIE (I 2.4-DINITROTOlUEHE 
(1 1,4-DICHLOP.08t.ZENE (I FlUOR9E 
(1 1,2-DICHlaRC8EHZEN£ (I DIETHYLPHTHALATE 
<l HEIACHLOROETHAME (I I-NITROSOJIIPHENYlAIIINE 
<1 I-NITROSO-DI-N-PRDPYLAftlJE (I 4-BROftOPHt'lYL PHENYL ETHER 
(I NITROBENZENE (I HEIACHlOROBEHZEME 
(1 ISOPHORONE <1 PH9ANTHRE!E 
<1 IIS(2-CHlOROETHOIYJ "ETHANE (I AIITHRACEE 
<l 1,2,4-TRICHlORoaENZENE u DIlUm PHTHALATE 
<l NAPHTHALENE U FlUORANTH£JI£ 
(1 HEIACHtORC!UTADIENE U PYREJ!E 
<l HEIACHLOROCYClOPENTADIEHE (I' BUTYL 8ENZYL PHTHALATE 
(I 2-CHlORONAPHTHALEIE (I 8E1Z(AJAIITHRACt.E 
<l ACE!oIAPHTHYLENE (I DIIYSEII£ 
<l DlftETHYLPHTHAlATE <1 1,l'-DICHlRQIENZIDINE 
(1 2,6-DIIITROTOLUENE <1 IlS(2-ETHYlHEIYLI PHTHALATE 

(I BEll (A'PYRt'lE 

BZT0104(e)011552 



" 

DATI: 13 JAI as 

LA • • : 84-112' 
11£11 .: 7 
SAIIPL£: ZlIll 

LEGAL 

PESTICIDES 
"ETHOD 625 

EITRACTED BY RCRA 3~4' 

AIIOUNT P~RAIIETER 

IIS/KS 
zaa:z=====z============aasaa ......... zz ••• 

<S ALPHA-SHe 
<5 H£PTACMLOR 
<~ Al~IUIt 

<S HEPTACHlOR EPOIIDE 
<S ENDOSULFAN I 
<S TRANS-NOMACHlOR 
<5 P,P'-DD£ 

, <5 DIELDRIN 
<S EMDP,1N 
(S EMOOSULFAN II 
<5 P,P'-DDD 
<5 ENDOSUlfAN CYCLIC SULfATE 
<5 P,P'-DDT 
<5 6~~~A-BHC (LINDANE) 

, 
1 

I . 

BZT0104(e)011553 



LEGAL 
03 JAN 8:5 

GC/MS SCAI!1..!Q 

84-1828 Zt8t1 

THE WATER SAMPLE WAS EXTRACT:E.D BY EPA RCRA PROCEDURE :54'~ 
(ACETONE/HEXANE> AND ANALYZED BY GC/MS. IN ADDITION TO. THE PRIORITY 
POLLUTANT CHEMICALS~ THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

, 

BZT0104(e)011554 



_ .. " -:""" 

DATi: .3 JAIl 85 

LA •• : 84-1.21 
ITEII .: 8 
SAIIPLE: l1l12 

AIIOW.T 
IIS/KS 

PARAIIETtR 

I 

(1 PHENOL 
(1 2-CHlOROP~EHOl 

<I 2-NITRQPHENOl 
<I 2,4-Dlft£THYLFHE~Ol 

(1 2,4-DICHtCP.C~HEHOL 

<I 4-CHlORO-l-~ETHYLPHENQL 

MOUNT 
IIS/l6 

PARAIIETER 

LEGAL 
~--'~--

ACID EXTRACTABlES 
II£T1fOD 625 

EJTRACTEJ) BY ReM /lETHOD lS4, 
J" 

/ 
,/ 

"..,-" -----. ... ........................ ::= ••• ==:== .. .. 
AIIOUIT 

R6/&:S 
PARAllETER 

..................................... cwt .. 

(1 2,.,6-TRICHlOROPHEHDl 
(J 2,4-DINITROPHENOL 
(1 4-IITROPHEHOL 
(1 2-ftETHYL-4,6-DINITROPHENOL 
(1 PENTACHLOROPHENOL 
(1 TETRACHlOROPHENOL tf 

lASE/NEUTRAL ElTRACTABlES 
II£THOI 625 

tt !£PORTED AS 
2,l,4,6~TETRACHlOROPHEHQL 

.......................................... 
MOIIIT 
II.It • 

PARAflElER 

• :a.= •• ::::=::: •••• ::: .......................... . .. ...................................... .. 
(1 BISI2-CHlORQETHYLJ ETHER 
(1 l,l-DICHlORO!EJtZ£NE 
<1 l,4-DICHlQROBENZ~ 

<I 1,2-DICHlQROBENZENE 
<I HEIACHLOROETHME 
<I N-IITROSO-DI-M-PROPYLAftINE 
(1 NITROBENZENE 
< 1 I SOPHOROIIE 
<I BISI2-CHLOROETHOITJ /!£THANE 
(1 1,2,4-TRICHlO~08ENZEJ£ 
(1 NAPHTHAlE!tE 
<I HEIACHlOROBUTADIENE 
<I HEIACHlOP.OCYCLOPE~TAOI£N£ 
(I 2-CH1.0RONAPHTHAlENE 
(I ACENAPHTHYlEHE 
(I D(ft[THYtPHTHAlATE 
(1 2,6-D(NITROTOlUENE 

(1 ACEJlAPHTHEIE 
(t 2. 4-DI~J.IIQraLuENE 

~Jl FlUORENE~ 
n blETHYLPHTHALATE 
(1 ... ITROSODIPMEMYlAftINE 
(1 4-8ROftOPHENYl PHENYL ETHER • 

~JHEJACHLaROBE!LZENE 
(' ~14 PHENAITHREIE ~ 
'-lIS ANTHRACEIIE __ ' 

<I DtlUTYl PHTHAlATE 
(1 FlUORMT!f£ME 
(J PYRENE 
(1 BUTYl 8E11zn PHTHALATE 
(t 8£J1ZIAJANTHRACENE 
<l CHRTSDE 
<1' l,3'-DICHLROBENZIDINE 
<I 11S(2-ETHYlHEJYLJ PHTHALATE 
(J BErZtAJPYREME 

" .' 

BZT0104(e)011555 



DATE: 11 JM 85 

LA. t: 84-lilt 
lTEII I: 8 
SAJlPlE: Z1112 

PESTICIDES 
"ETHOD 112' 

EITRACTED IY HeRA ~54' 

ARnUNT PARAftETER 
"S/k& 

(5 ALPHA-!He 
(5 HEPTACHlOR 
(5 ALDRIII 
(5 HEPTACHlOR EPOIIDE 
<5 ENDOSULFAN I 
<5 TRANS-NONACHLaR 
(5 P,P'-DDE 
<5 IHELDRIM 

, (5 ENlIRIII 
(5 ENDOSULFAN II 
(5 ',P'-DDD 
(5 ENDOSULFAN CYClIC SULFATE 
(5 P,P'-DDT 
<5 6AftftA-SHC (LINDANE) 

LEGAL 

.. 
.'0 

BZT0104(e)011556 



lEGAL 
03 JAN 8~ 

GC/MS SCAN YD 

84-1020 ZUJ12 

THE WATER SAMPLE WAS -EXTRACTED BY EPA RCRA PROCEDURE 3S4~ 
(ACETONE/HEXANE> AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHENICALS.. THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

, 

- .. 

BZT0104(e)011557 



DATE: fl JA. 85 
LEGAL 

LA •• : 84-J'2' 
ITE" .: 9 
SAllPlE: UIlS 

AIIOUNT 
"6/1(6 

ACID EXTRACTABLES 
ftETHOD 625 

EITRAtfED BY RCRA "HHOD 3'.' 

PARAftETER 

.,.- ~ .... 
- I"W .I f ~ 
,,( ( L~" , 
L> • f I 

I16/X& _...r'f ;"1 I --
f" 1. .... : ••••• ==: •• = •••• == ..... aaaaaa ..... == ....... .. 81 ........... _ ............ -= ......... _ ~ t',.or -l~ 

f.t. -;../ r"~ 

, 

<I PHElfOl 
<1 2-CHlOP.OPHE~Ol 
(I 2-NITRCPH£HOl 
(I 2,4-DI"ETHYLPHEHOL 
(I 2,4-DICHlQRCP~ENOl 

(1 4-CHlORO-l-~ETHYLPHEHOL 

AIIOUNT 
"6/K6 

PARAIIETER 

(l 2,4,6-TRICHt.OROPHENOl 'r. f(~:1L:"-.)Y 
(J 2,4-DIMITROPHE. ~' f..l.Af. . ,.,t 

<l 4-IITROPHENOl lA' 
,<L-2:ft£JtlYl-4t o-!)l!UTROPHENOl./ Ir I 

/'- 515 PEJlTACHLOROPHENOl--' \/ 
',,- 12 TETRACHLORQPHE.~Ot. It ,/.. ~ 

--.:.:- ,-- i. REPORT;A~I-- ,--~ ~1·J:'-,· 

IASEINEUTRAl EITRACTABlES 
fl£THOD 625 

2,1,4,6-TETRACH ORCPHEMQl 

.......................................... 
AIIGUIT 
IIS/X8 

PAINIETER 

••••• : •• : •• :== ••••• :== .......................... . 

(1 
(1 
<l 
(1 
<1 
(1 
<1 
(I 
(I 
(1 
(I 

<1 
(I 
(1 

(I 
<I 
(1 

BIS(2-CHlOP.CETHYL) ETHER 
1,1-DICHLCROaElfZENE 
1,4-DICHlQP.OBEHZENE 
1,2-D(CHlOP'~9ENZE..E 
HEIACHlOROETHANE 
N-.'T~o-DI-N-PROPYlAftlNE 
N ITP.08ENZENE 
ISOPHORONE 
BIS(2-CHlOROETHOIYI "ETHANE 
1,2,4-TRICHlOP.08ENZENE 
NAPHTH~lENE 

HEIACHLO~08UTADIElE 

HEIACHLCROCTClOPENTADIENE 
2-CHLORCHAPHTHAlENE 
ACENAPHilfYlE!£ 
DI~THYLPHTHALATE 

2,6-DINITROTOlUENE 

(1 ACElAPHTHEJeE 
<1 2,4-01IITROTOLUENE 
(1 FlUOREJlE 
(l D1ETHYLPHTHt1LATE 
(1 I-IITRCSODIP~ENYLAft!~E 

(1 4-lRORaPHE.YL PHE~Yl ETHER 
<1 HEIACHLORQ9EHZENE 
(1 PHENANTHRENE 
( I ANTHRACENE 
<l DJBUTYl PHTHALATE 
(1 FlUORANTHEltE 
<l PYRENE 

-(I BUTYl 8ENZYL PHTHALATE 
(1 8ENl!A)ANT~~~CENE 

J CHRYSDC 
<J 1,l'-DICHLR09ENZID:NE 
_~ ,II~(2~~THYl"ElYlI P!f!HAlATE 

<1. IEIIZlA) PYRENE 

.. , 

BZT0104(e)011558 



LEGAL 
DAft: fl JAIl 8S 

LAI .: 84-1121 
[TEll .: 9 
$ARPLE: IlIl8 

PESTICIDES 
"ETHOD 625 

EJTRACTED BY RCRA 3:4, 

A"OUNT PARAftETER 
1'6/1(6 

I 

<5 ALPHA-9HC 
<5 HEPTACHLOR 
<5 ALDRIN 
<5 HEPTACHlOR [POIIDE 
<5 ENDOSUlFAN I 
<5 TRAIS-NCNACHLOR 
(5 P,P'-DDE 
<5 DIElDRIN 
<S ENDRI" 
<5 ENDOSUlfAN II 
<S P,P'-ODD 
<S ENDOSUlFAM CYCLIC SULFATE 
<S P,P'-DDT 
<5- SARftA-BHC (LINDANE) 

BZT0104(e)011559 



LEGAL 
03 JAN 85 

GC/I"IS SC/~N ID 

S4-H'28 Z18lS 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA F'ROCEDUF:E 3~4'!l 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO TME PRIORITY 
POLLUTANT CHEMICALS, THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0.MG/L. THE FOLLOWING .COMPOUNDS 
WERE TENTATIVELY IDENTIFIED WITH THE ESTIMATED CONCENTRATIONS 
SHOWN. 

COP1POUND 

DOOECANE 
TRIDECANE 
PENTA DE CANE 

, 

MB/KG 

6 
S 
6 

BZT0104(e)011560 





"'TE: fl JAI 85 

LA •• : 84-1.21 
lTD .: If 
Se1"PL£: lIlt7 

PESTICIDES 
ftETHOD 625 

EJTRACTED 8Y RCRA 3'.' 

AIIOUNT 
IfS/KS 

PARAllETER 

(5 ALPHA-9HC 
(5 HEPTACHLOR 
<5 ALDRIN 
(5 HEPTACHLOR EPOIIOE 
(5 ENDOSULFAN I 
(5 TRANS-MONACHLDR 
(5 P,P'-DDE 
(5 DIELDRIN 
(5 EMDRIN 

I (5 £JIDOSULFAIl I I 
<5 P,P'-DDD 

lEGAL 

<5 ENDOSULFAIl CYCLIC SULFATE 
(5 P,P'-DOT 
<5 6AftftA-8HC (LINDAlE) 

.... " 

. ~ 

• 

BZT0104(e)011562 



.i LEGAL 
~ 03 JAN 85 

GC/MS SCAN 10 

84-1028 ZUJ17 

THE WATER, SAMPLE WAS EXTRACTED BY EPA RCRA FROCEDURE =54~ 
(ACETONE/HEXANE> AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIOR!TY 
POLLUTANT CHEMICALS!, THE SAMF'LE IAIAS SCANNED FOR ANY OT,HER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/L. THE FOLLOWING COMPOUNDS 
WERE TENTATIVELY IDENTIFIED WITH THE ESTIMATED CONCENTRATIONS 
SHOWN. 

COMPOUND 

l-ETHYL-4-METHYLCYCLOHEXANE 
2.6-DIMETHYLOCT~NE 

4-METHYLNONANE 
I-METHYL-4-(1-METHYLETHYL)CYCLOHEXANE 
4-METHYLDECANE 
BUTYLCYCLOHEXANE 
5-METHYLDEC~NE 
3-METHYLDECANE 
UNDECANE 
OCTYLCYCLOPROPANE 

t1S/KS 

10 
10 
8 
12 
36 
14 
1:5 
8 
18 
:53 

THE SAMPLE ALSO CONTAINED NUMEROUS OTHER COMPOUNDS NOT IDENTIFIED. 
THE PATTERN, HOWEVER, WAS INDICATIVE OF A SOLVENT MIXTURE SIMILAR 
TO PAINT THINNER. 

:, ... . " .. 

BZT0104(e)011563 



DATE: '2 JAN B5 

LA •• : B4-1'2' 
ITEfI .: 11 
$AIIPlE: Zll16 

~ LEGAL 

A"CUIIT 
"'/KS 

PARAIIETER 

I 

(1 PHENOl 
(1 2-CHLORCPHEMOl 
(1 2-NtrRoPHENOl 
(1 2,4-DlftETHYLPHEHOl 
(I 2,~-DICHLOP.OPHEHOl 

(1 4-CHlORO-j-~ETHYLPHENOL 

AIlOUfCT 
"S/KS 

PARA"ETER 

(I BIS(2-cHlOROETHYl) ElMER 
(I l,l-DICHlOROBENZENE 
(I 1,4-DICHlOP.O!:~ZENE 

~! !.2-~!~~~!~~l~E 

(1 HEIACHLOROETHANE 
(I N-NITRQSO-Dl·~.pROPYLAIIINE 

( 1 N I TR08EMZEHE 
(1 ISOPMORONE 
(1 81S(2-CHlOROE!MOIY) "ETHANE 
(I 1,2,.-TRICHlOROBENZEN£ 
( 1 NAPHTHAlENE 
(I HEIA~HlDROBUTADIENE 
(1 HEIACHlOROCYClCPENTADlt.e 
(1 2-CHlORONAP~THAlEHE 

( 1 ACENAPHTHYLENE 
(1 DIIIETHYLPHTHAlATE 
(I 2,6-DINITROTOlUENE 

ACID EJTRACU8l.ES 
• ft£THOD 62~S 

EITRACTED BY RCRA "ETHOD l54, 

: ••• _ •••••• aa ••• 2 •• =a.a.zasaa ••• a:a==::aaa 

MOUlT 
11&/1. 

PARAIIETER 

(1 2,4,6·TRICHlDROPHENOl 
(1 2,4-DINITROPHENOl 

. (I 4-1ITROPHENOL 
(1 2-IIETHYl-4,6-DINITROPHENOl 
(1 PENTACHLOROPHENOL 
(1 TETRACHLGROPHEHOL f. 

H REPORTED AS 
2,l,4,6-TETRACHlOROPHENCl 

BASEl NEUTRAl EITRACTABLES 
"ETHOD 6ZOS 

:~ ....... =a:=== •••• ==.==== •• === •••• ===. 
MOIIIfT 
"'liS. 

PARAllETEI 

<l ACENAPHTHENE 
(, 2,4-DIIITROTOLUENE 
<l FlUOREN£ 
(I D(ETHYlPHTH~lATE 

(I N-II TROSDDIPHENYlA" INE 
(I 4-8RO"OP~ENYl PHt~¥l ETHER 
(1 HEIACHlOR08ENZENE 
<1 PIDAIlT!fRENE 
(I ANTHRACENE 
(1 DlBUTYl PHTHALATE 
(I FlUORANTHEIE 
<l PYREME 
(I BUTYL BENZYL PHTHAlATE 
(I BENZ(A)AHTHRAC~NE 

U CIIRYSEJI£ 
(I 1,l'-DICHlR08ENZIDINE 
(1 IISI2-ETHYLH£IYlJ PHTHALATE 
(I BElZIAJPYREN£ 

BZT0104(e)011564 



DATE: 17 JAIl 85 

~ LA • • : 84-112' 
ITE" .: lJ 
SAIIPLE: ZIIt6 

, 

PESTICIDES 
/lETHOD 62S 

EITRACTED BY RC~A 354' 

(S ALPHA-SHe 
<S HEPT~C.~LDR 

<5 ALDRI. 
<5 HEPTACHLOR EPOIIDE 
<5 ENnOSULF~N [ 
<5 TRANS-NOHACHLQR 
(5 P,P'-DDE 
<S D[RDR!!I 
<5 EMDRt. 
(5 EHDOSUlFAI II 
(5 P,P'-DDO 

LEGAL 

<5 t~DOSULFAN CVCLIC SULFATE 
<5 P,P'-DDT 
<5 SAARA-SHe (LINDANE) 

.. 

BZT0104(e)011565 



'" 

LEGAL 
~. 

02 JAN 85 
GC/MS S;CAN I Q " 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3540 
(ACETONE/HEXANE) AND ANALYZED BY. GC/MS. IN ADDITION TO THE PRIORITY 
POLLUT AI'JT CHEM I CALS ~ THE SAMPLE "'AS SCANNED FOR ANY O:THER UNI{NOv.iNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

, 

BZT0104(e)011566 



DATE: '2 JAIl e 

LA •• : 84-j'21 
nER .: 12 
SAllPU: IU'4 

~. 

AI!OUNT 
"6/K6 . 

PARAIIETER 

, 

<1 PHENOL 
(I 2-CHlORoPHt~al 

(1 2-NITROPHEHGL 
(I 2,4-DI"ETHYlPHE~OL 
(I 2,C-DICHlCRCPHENOL 
(I 4-CHlORQ-1-IIETHYLPHENOL 

ACID EXTRACTABlES 
"ETHOD 625 

EJTRACTED IY ReRA IIETHOD lSC' 

._a ........ a=-.......... ::::::. 
MOUlT 

11&/(6 
PAiAIfETER 

.... ................................ a ... .. 

(1 2,4,6-TRICHlOROPHENOL 
(1 2,C-DINITROPHENOL 
<1 4-NITROPMEMOL 
(1 2-RETHYl-4,6-0INITROPHE~OL 
(1 PENTACHlOROPHENOL 
(1 TETRACHlGROPHENOL If 

BASE/NEUTRAl EJTRACTAIL£S 
/lETHOI 625 

It REPORTED AS 
2,l,4,6-TETRACHLOROPHENOL 

.a.aa22z:====.==a===.a:: ......................... ... ....................................... 
AllQUNT PARA"ETER AIIOIIIT pARAfIETEI 
"6/K6 MlXe 

........... a:.=a:a:: ............................. .... ...................... aa ............ a. 

(I BIS(2-CHLOROErHYl) ETHER <1 ACEMPHTHEIIE 
(1 l,l-DICHlCRCBEN!EME (I 2,4-orIITROTOlUEIE 
(l .:4-DtCHlDR09fM1F1F (I ~!!IJP.E~£ 
(I 1,2-DICHlORO!£MZEN£ (J DlETIfYlPHTHAlA TE 
(l HEXACHLOROETHANE <1 1-11 TROSOD IPHEHYlAII INE 
(I I-NITROSO-DI-I-PROPYLAftINE C1 C-BROftOPHENYl PHENYL ETHER 
(1 NITROBENZENE (I HEIACHLOP.OBENZENE 
(1 ISOPHORONE (I PHEIWITHRENE 
<1 BIS(2-CHLOP.OETHOIYl !!ETHANE <1 AIITHRACENE 
(I 1,2,4-TRICHlOROIENZt~ (1 DJIUTYl PHTHAlATE 
(1 IAPHTKAlENE (I FlUORAIITHEIE 
(1 HEIACHLOR08UT~DIENE U 'YREIE 
C1 HEJACHlO!OCYClOPENTADI EN£ U BUTYL BENZYl PHTHALATE 
(1 2-CHlORONAPHTHAlENE <1 BENZ (A) ANTHRACENE 
<I ACE!CAPHTHYL£NE (I CHRYSENt 
(l Dll!ETHYLPHTHALATE . (1 l,l'-DICHlROBE!ZIDINE 
(l 2,6-DINITROTDLUENE C1 IIS(2-£THYlHEIYL) PHTHALATt 

(I BElZ(AJPYRENE 

BZT0104(e)011567 



DATE: '2 JM 8S 

LA •• : 84-1121 ~ 
HEll .: 12 
SA"PLE: ZII.4 

PESTICIDES 
"ETHOD 625 

EITRACTED BY RCRA l54, 

AIIOUNT . PARAftETER 
IIS/KS 

LEGAL 

•••••••• :: •• a:::::=:::: ................. .. 

, 

<5 ALPHA-BHC 
<5 HEPTACHLOR 
<5 ALDRIN 
<5 HEPTACHLOR EPOIIDE 
(5 EHOOSULFAN I 
<5 TRANS-~ONACHLaR 

<5 P,P'-DO£ 
<5 DIRDRIlI 
<5 ENORIN 
<5 ENDOSUlFAN II 
<5 P,P'-DDD 
<5 ENDOSUlFAN CYClIC SULFATE 
(5 P,P'-DOT 
(5 SAP-ItA-BHC (LINDANE) 

BZT0104(e)011568 



LEGAL 
gs2 JAN 8:5 

GC/MS SCAN 10 

84-1828 Z 1004 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEOUP.E ~S40 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS, THE SAMPLE ~AS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1." MG/KG. NO U~=NOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

, 

BZT0104(e)011569 



, 

DATE: 14 JAIl e '!-
LA •• : 84-1'2' ~ 
ITEII .: 1~-
SAI!PU: Zl'2. 

LEGAL 
PCB'S 

lETHal 618 

...... :a:s.aaa:===-=== •• a:r ..... a:====a=== ••• zaa ... 

MOUNT PARAllETER 
II&/K& 

...... = •••••• = ••••••••••••• _11 •••• __ •• __ 

('.5 PCI GROUP 1 
<'.1 pca SROUP 2 

<'.'5 PCB SROUP 1 
<'.'5 PCB GROUP 4 
<'.'5 PCI SROUP 5 

• TOTAL PCI 

PCI &ROUP 1 INCLU~ES PCI 1221 AIQ IS 
CALCULATED AS 1221. 

PCI &ROUP 2 INCLUDES PCB 1212 AlfD IS 
CAlCULATED AS 1212. 

PCB 6ROUPl INClUDES PCB'S 1.16" 1242, 
AID 1248 AND IS CAlCULATl:D AS 
1242. 

PCB &ROUP 4 INCLUDES PCI 1254 AIQ IS 
CAlCUlATED AS 1254. 

PC, &ROUP 5 INCLUDES PCB'S 126. AND 1262 
ANI IS CAlCUlATED AS 1261'. 

. .. 

BZT0104(e)011570 



LEGAL 

, 

DAn! 14 JAI 85 

LA' t: 84-1'21 \i.tG 
HEfI .: 2 f' 
SAIIPL£: U"7 

PCI'S 
"ETHOD '88 

_ .... _nn •• -=a ______ ...... _ .. _ • 

.... aaa ••• "==_=-_ •• _.---=-.··· ___ 

('.25 PCB EROUP I 
<'.1 PC. SROUP 2 

<t.t5 PC. 6ROUP 1 
<'.15 PCI 6ROUP 4 
,<t.15 PCB 6ROUP 5 

• TOTAl. PCI 

PC! &ROUP 1 INClUDES PCI 1221 ANI IS 
tALCULA TED AS 1221. 

PCB &ROUP 2 INCLUDES pca 1232 ANI IS 
CALCULATED AS 1232. 

PCB &ROUP 1 (NCLUDES PCB'S 1'16, 1242, 
AU 1248 AND IS CAl.CULAn~ AS 
1242. 

PCI &ROUP 4 INClUCES PCB 1254 ANI IS 
CALCUlATED AS 12' •• 

PC. &ROUP 5 IMClUDES PCB'S 126. AND 1262 
AND IS CALCUlATED AS 126'. 

BZT0104(e)011571 



, . 

, 

lEGAL 
DATE: 14 JAIl n 

LA •• : 84-1'2' ~~~ 
If Ell I: 1 ~ 
SAIIPLE: ZI.l' 

PCB'S 
IETHOD 6'8 

•• _ ........ := ••••••• = •• _ .... '1.=-••••• __ _ 
MUT PARAI!ETER 
IIS/K& 

.. _ •• = •• ======-••••• =====,:===_ .......... ... 

('.5 PCB eROUP 1 
('.1 PCB GRDUP 2 

( ••• , PCB eRDUP 1 
( •• " PCB GROUP 4 
(, •• 5 PCB GROUP 5 

• TOTAL PCB 

PCI &ROUP 1 INCLUDES PCB 1221 I~HD IS 
CAlCULA TED AS 1221. 

PCB &ROUP 2 INCLUDES PCB 1232 !~ND IS 
CALCULATED AS 1232. 

PCB &ROUP 3 INCLUDES PCB'S 1I11~, 1242, 
AID 1248 AND IS CALCULATED AS 
1242. 

PCI &ROUP 4 INCLUDES PCB 1254 l'ND IS 
CAlCUlATD AS 1254. 

PCI 6ROIW 5 INClUDES PCB'S 126 •• AND 1262 
AID IS CALCUlATED AS 12j~'. 

BZT0104(e)011572 



, 

lEGAL 
DATE: 14 JAIl as 

LA' .: 84-1'2' ~\., 
ITE" .: 4 W
SAIIPlE: Zli18 

PCI"S 
fETMOD 6.8 

AItOUMT PARA"ETER 
"S/KS 

('.25 PCI GROUP 1 
('.1 PC, SROUP 2 

{'.'S PC. SROUP 1 
<'.15 PC, SROUP 4 
(' •• 5 PCI &ROUP 5 

• TOTAl PCB 

", 

PCI &ROUP 1 INCLUDES PC. 122J OD IS 
CALCUlATED AS 1221. 

PCB &ROUP 2 INCLUDES PCI 1212 AID IS 
CALCUlATED AS 1212. 

PCB &ROUP 1 INCLU~ES PCB"S 1'16, 1242, 
AID 1248 AID 15 CALCULA~~ AS 
1242. 

PCB &ROUP 4 INCLUDES PCI· 1254 AND IS 
CALCULATED AS 1254. 

PCI &ROUP S INCLUDES PCI'S 1261 AID 1262 
All IS CALCULATED AS 126 •• 

BZT0104(e)011573 



,. 
" . 

, 

LEGAL 
"' 

DATE: 14 JAil 85 ~ 

LAB I: 84-1'2' 
nn I: 5 
SAIIPLE: ZlIl9 

PCI'S 
IETHOI 618 

AftOUNT PARAftETER 
116/K& 

<'.25 PCI &ROUP 1 
<'.1 PCI &ROUP 2 
<,." PCI SP'QUP 1 
<,.1.5 PCI &ROUP 4 
<'.'5 PCI 6ROUP 5 

f TOTAl PCB 

PCI &ROUP 1 IIfClUDES PCI 1221 111ft IS 
CAlCUlATED AS 1221. 

PCI &ROUP 2 INClUDES PCB 1212 AIIII IS 
CALCULATED AS 1212. 

PCI &ROUP 1 INCLUDES PCI'S 1'16, 1242, 
MD 1248 AND IS CALCULATEI! AS 
1242. 

PCI &ROUP 4 INClUDES PCI 1254 AIIEt IS 
CAlCUlATED AS 1254.' 

PCI &RatP 5 INCLUDES PCB'S 1261 ~IND 1262 
AU IS CALCULATED AS 12ot .. 

BZT0104(e)011574 



I 

DATE: 14 JAI 85 f>J It
UI I: 84-1121 (VI'
nEll .: & 
SAftPl£: ZIIl. 

LEGAL 

PU'S 
ftETHOD 6' • 

• ___ .... _ .......... ___ .. :c==:c_ ..... . 
A"OUNT PARAftETER 
"'/lCa ..... __ ......... = •• :c ... asas:_._ .. ~ 

('.25 PCI 5ROUP 1 
('.1 PCI EROUP 2 
•• 9 PCI 6ROUP 3 

<I." PCB 6ROUP 4 
( ••• 5 PCI SlOOP , 

.ft TOTAl. Pc) 

PCI &RO .. 1 IIIClU»ES PCB 1221 AltO IS 
CAlCULATED AS 1221. 

PCI &ROUP 2 INCLUDES PCI 1212 AID IS 
CAlCULATED AS 1212. 

PCI &ROUP 1 INClUDES PCI'S 1'16, 1242, 
ANI 1248 AlII IS CALCUlATED AS 
1242. 

PCI &ROUP 4 INClUDES PCI 1254 ANI IS 
CAlCllATD AS 1254. 

PCI &ROUP 5 INCLUDES PCS'S 1261 AND 1262 
AID IS CALCULATED AS 1261 • 

• 

. ." 

", 
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lEGAL 
DArE: 14 JAM 85 ~ 
LAI I: 84-1.2' ~ 
ITE" I: 7 
SAIIPlE: ZtUI 

PCI'$ 
IETHaD 61. 

AftOUMT PARAft(TER 
!!6/K6 

........................ aa ..... a:a ............. .. 

('.25 PCI SROUP 1 
('.1 pca GROUP 2 

('.15 PCI 6ROUP l 
< ••• 5 PCI 6ROUP 4 
< ••• 5 PCB 6ROUP 5 

• TOTAL PCB 

pca &ROUP 1 INClUDES PCI 1221 ~I. IS 
CALCULjTED AS 1221. 

PCI &ROUP 2 INCLUDES PCB 1212 ~IND IS 
CAlCULATED AS 1212. 

PCI &ROUP 1 INCLUDES pca's l'U,,1242, 
AID 1248 AIID IS CALCULA1Ei AS 
1242. 

PCI &ROUP 4 INClUDES PCI 1254 _ID IS 
CAlCUlATED AS 1254. 

PCI &ROUP 5 INCLUDES PCB'S 1 lb.' OD 1262 
AID IS CAlCII.ATED AS 12~,'. 
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LEGAL 

, 

DATE: 14 JAN 85 ~ 

LA •• : 84·1i~' ~ 
ITa! .: a 
SAN: Zl.12 

pca's 
IIETHOD 618 

MOUlT PARAllETER 
IIS/K& ............ :::: ................................ . 
(1.1.5 PCB 6HOUP I 
<'.25 PC. 6ROUP 2 
('.1~ PCI 6ROUP 3 
('.1~ PCI EROUP 4 
(I.l~ PC. &ROUP , 

, TOTAL PCI 

PO &ROUP 1 INClUDES PCB 1221 AND IS 
CALCULATED AS 1221. 

PCI' 6ROUP 2 INtlUOES.PCI 1232 AND IS 
CALCULATED AS 1232. 

PCI SROUP 1 INCLUDES PCI'S 1'16, 1242, 
AI. 1248 ANI IS CALCULATED AS 
1242. 

PC. &ROUP 4 INCLUDES PCB 1~4 AMD IS 
CALCULATED AS 1254. 

~ &ROUP 5 !NClUDES PCI'S 126. AND 1262 
AU IS CALCULATED AS 126'. 

... . 
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LEGAL 

, 

JATE: 14 JAIf 8~ f"A'f-
. LA. I: 84-1112' y __ . 

ITEII I: 9 
SAIIPl.£: Zl.18 

Pel'S 
IETHOD 618 

................ :==:: ........... ,. ........... -

MOUNT PARMETER 
116/K& 

............ nas ...... as ....... ., ............. _ 

<I. PCI SROUP I 
(1' PCI 6ROUP 2 
<5 PC. &ROUP J 
<5 PCI &ROUP 4 
<5 PCI &ROUP 5 
• °TOTAL PCI 

PCI &ROUP I INCLUDES PCB 1221 Alii IS 
CALCUlATED AS 1221. 

PCB &ROll' 2 INClUDES PCB IZ12 MiD IS 
CAlCULATED AS 1212. 

PCI &ROUP 1 I~UDES pel'S 1'16, 1242, 
AIID 1248 AIID IS CALCUlATED AS 
1242. 

PCI ~ 4 INCLUDES PCB 1254 AIID IS 
CALCULATED AS 1254. 

AID IS CAlCULATED AS 126'. 
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LEGAL 

, 

DATE: 14 JM as 

LA •• : 84-lIlt 
ITEII .: 11 
SAllPU: Il1l7 

PCI'S 
IETHOI , .. 

----~ .... --.:-. -_ .... ---
AlUUT PAR.TER 
IIS/KS ... _--_.------ -
(1" PCI SROUP 1 
(1" PCB SROUP 2 
(51 PCI SROUP 1 
(5' PCI SROUP .. 
<51 PCB &ROUP :5 

• TOTAl. PCB 

PC. &ROUP 1 IICLUDES PCI 1221 Ad IS 
CALCULATED AS 1221. 

PC. &ROlli 2 INCLUDES pca 1212 All IS 
CALCUUrEI AS 1212. 

PC. &ROUP I (~ClUDES PCB'S 1'16, 1242, 
All 1248 AU IS CAlCILATEJ AS 
1242. 

PC. &ROUP of (!ElUDES PCI 1~. All IS 
CAlClUTEJ AS 1254. 

PC. &ROUP 5 INCLUDES PCB'S 126. AID 1262 
NIl IS CALClUTEJ AS 1261. 

. .. 

.. 
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LEGAL 

, 

lATE: 14 JAIl 85 

LA •• : 84-1121 
ITEJI ,: 11 
SAflPL£: Z II 16 

PCI'S 
IlETHOI 6" 

........ aa.. ___ ............. , __ _ 

AllOUIIT PARAItETER 
116/K6 ... _ ......................... , ............. .... 
('.25 PCB 6ROUP I 
('.1 PCB 6ROUP 2 

< ••• 5 PCB GROUP 3 
<'.'5 PCB GROUP 4 
<'.'5 PCB 6ROUP 5 

, TOTAL PCI 

PCI &ROUP I INCLUDES PCB 1221 AND IS 
CAlCULATED AS 1221. 

Pel &ROUP 2 INCLUDES PCB 1232 AND IS 
CAlCULATED AS 1212. 

PC. &ROUP 1 INCLUDES PC,'S 1'16, 1242, 
AND 1248 AID IS CAlCULATED AS 
1242. . 

PCI &ROUP 4 INCLUDES PC. 1~4 AIID IS 
CAlCUlATED AS 1254. 

Pel &ROUP 5 INClUDES PCB'S 1261 AU 1262 
AU 15 CALCUlATED AS 1261. 

• 'to 
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LEGAL 

, 

DATE: 14 JM as 

LA •• : 84·1121 
ITEtt .: 12 
SAIIPLE: 1111. 

PC8'$ 
IETHaD 618 

. ........................ _.-.... ---
AltOUllT PARAltETER 
IIS/I& 

................................................. 

<'.5 PC. &RQUP 1 
('.1 pca &ROUP 2 

(1.1' PCB 610UP 1 
<'.15 PCI GROUP 4 
(I." PC. 6ROUP 5 

, TOTAL PCI 

PCB &ROUP I IHClUUES PCI 1221 AND IS 
CALCULATED AS 1221. 

PCI 6ROUP 2 INClUDES PCB 1232 AMI [5 
CALCULATED AS 1232. 

PCB &ROUP 1 INClUDES PCB'S 1'16, 1242, 
AN. 1248 MID IS CALCULATED AS 
1242. 

ptl &ROUP 4 INClUDES PCB 1254 AU IS . 
CAlCULATE! AS 1254. 

ptl &ROUP , INClUDES PCB'S 126' AND 1262 
Ad JS CALCULATED AS 126 •• 

• 

.' . 

., 
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STATE OF OREGON 

DEPAB'l'MQT OF I!1VIBOIMHTAL QUALm IHTlBOFF!cg HEMP 

TO: Debbie Flood, Superfund Program 
r~na6eeent Sectlon, EPA-Reglor. X 

OAT!: February 12, 1985 

FRCJ~ : John L. SIll! ta 
110rthwest Region, DEQ 

SUBJECT: HW - 3012 Superfund 
TiDe 011 Company 
ORO 009597543 
rIul tnomah County 

T1l::t: 011 Coopany operates a petroleum products storage terminal at 12005 U. 
Burgard, Portland, Oregon 97203. The terminal occupies a 51.53-acre Site 
dlon~ the ea~t bank of the W1l1amette River and 1s oWnid by Time all Co., 
PO Do::: 24447 Terr:linal AMex, Seattle, Washington 981211. The present 
capacity of the terminal 1n 30+ tanks 1s 770,000 barrels. 

The on-site inspection was conducted on Oct. 25, 19811. John Denham, 
enviroru:sental ganager who has worked tor TlIII. all since 1910 and t~eil 
Walli.S, ten:!11nal manager employed by T1me 011 since 1979 were interviewed. 
TiDe all Co. acqulred the Site during 1959. Hr.· Denham provided by letter 
dated tlov. 7, 1984, the att.ached chart which lists the tanks by number and 
Ind1cates the types of chemicals stored in each slnce 1973. As can be seen 
froe the chart, most tanks have held a number of dlfterent chemicals at 
difterent t1mes. For example, tank no. 1I~8 bald the followlng durin, the 
perIod ; 

1973 
1974 
1975 
1976-78 
1979-80 
1981-83 

Methanol 
Jet fuel 
Premium gasol1ne 
Unl .. ded gasoline 
Fuel 011 no. 2 
Empty 

The terminal bas bandled the following chemicals: 

Fatty acid (wood b,yproduct) 
Isobutanol 
Jet fuel 
r!ethanol 
Premium paol1n1 
Regular gaSOline 
TwrpenUne 
Butyl alcohol 

L1quid tert1llzer (ammonium nitrate) 
Lienln liquor 
Lube oU 
f~etbyl 10 
Penta cbl oropbenol 
Solvent (xylene, toluene) 
OnleadeG gaso11ne 

A number of the substances that bave been and are stored at this T1me 011 
tenD1nal are hazardous substances due to ilnltabll1ty or toxicity. 
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Time 011 Co. 
Feb. 12, 1985 
Pale 2 

It appears that Hveral arrangements hav-e been made at the terminal related 
to product handling. Time 011 may lease a tank to a company 11ke Chevron 
with the stored Product owned by Chevron and bandling, distribution and 
stora&e services performed by Time 011. TiJle lillY control the tank, own the 
product and distrlbute the product, or r~lnt a tank for storage onlY. 

In the case of tanks 50067 anc 10002, T~le 011 Co. leased the tanks and 
possibly that portion of the tank fa ... sUe to Crosby and Overton of 5~20 
N. Lagoon, Portland, Oregon 97211. The :same tanka appear to have been 
leased prior to this time by Pac-Har, thn prevlous naIle of Crosby and 
Overton. The Department bas been unab~e to obtain a copy of tbe lease 
agreement. Crosby and OVerton provides t~be servlce of collect! ng and then 
storing waste oils froll separat.ors, 011 ~'lop tanka, shlp tank cleaning, 
etc. The two t.anks appear to bave been l.eased to Crosby 'and Overton since 
1973. 

Several smaller tanks, no. 200Q1, 20002 and 20003 bavlng a capacity of 
20,000 gal. each were leased to Koppers C~o., Inc., ot 5131 Soutbwest Ave., 
St. LouiS, MO 63110. Several smaller, atcve-ground, horizontal oriented 
tank:s in this area belong to Koppers Co. as well. According to Mr. Denham, 
T1c1e 011 Co. formulated pentachlorophenol tor Koppers to Koppers 
specifications and tben bandled or stored; tbe tcraulatlona tor later pickup 
by customers of Koppers. 

The 20,000-gal. tanks were present during: tbe Oct. 25, 19~ slte lnspection 
(reportedly ecpty) but bad been removed trca tbe slte prlor to the Dec. 12, 
1984 soil S8J:1pl1ng event. Tbere was vlaual17 obvloua contamlnation of the 
soU by inc1dental spills and slops in tb1s toraer pentachlorophenol 
handling area. Tbe level of contam1nation will be d1scuaaed later 1n this 
narrative. 

Present waste Management Pragtige. 

Since around Deceabar 1912, all tanka (emept 50061 and 10002 leaaed to 
Crosby and Overton and the _ller tanks :Leaaed to or belonl1ng to Koppers 
Company), the load1nl rack area and the pimp bou .. bave been connected to a 
water draw syst_. A. water draw box and "ater draw titt1nca are located 
bes1de each tank. The .. 1n turn are conftlltcted to a dra1 rage p1p1ng network 
1n place througbout the te,..lral. About c)nae .acb ,ear, vater 1s drawn 
frail the bOttoa ot each tank and pUilped to slop tank 3007 located in tbe 
northw~t tentiral ..... , or to tank 1406 JLn tbe area known as the BE:ll 011 
Term! .. l. A portable Fram-Akers oU/watel' _parator ia per1od1cally 
connected to the slop tank. The separateel 011 il either p1ped back to the 
.appropriate storage tank or to an undergrc:»und 3000-811. _parator tank near 
tank 3007 or an above-sround separator tarlk no. 1401 bald. tank 1506. 
Water removed bJ the separator wb1cb cont.~ins 1._ tban 100 ppm eth.r 
soluble 011 1. bY asreeaent d1aobar,.d b.J a p1p1ng _,at .. to the City of 
Portland unitary sewer system far treatmttnt at the pub11clJ ovn.d 
treatment works (PON). Two sampllng _nbol .. associated with two sewer 
11nes are perlodlcal17 monitored by statt w1th the C1t, Dept. ot Publlc 
Works. ,Wute 011 trom the _parator 1_ pe!r1od 1 cal 17 .--oved trOll the 
undersround 3000-sal. tank and abov"'aroun,d tank 1507, and taken by Crosby 
and Overton to tbe tanka 50061 or 10002 that they 1 ... trom '1'1IIe 011 on 
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T1me 011 Co. 
Feb. 12, 1985 
Page 3 

the sace site area. Alternatel1. a vacuum truck may be connected directly 
to the oil/water separator with waste 0115 transported to the Crosby and 
Overton tanks. 

There is also an un~erground 6000-gal. sp1ll prevent10n control and 
countermeasure (SPCC) tank associated with tbe ott-shore p1er to hold any 
spill~ and storm water that may be collected during ship load1ng/unloading. 
An aOOO-gal. underground SPCC tank 1s located near the puap house and truck 
loading rack to collect any spUla and storm water trOll thOM areas. The 
rail spur line recently constructed vith curbing and sp1ll drains bas an 
underground 12,000-gal. tank tor eonta~nment ot anJ spills ln that area. 
The loading rack area or the Bell 011 Terllinal McUon vu proposed to be 
equipped with an underground 4000-ga1. slop and vat.r tank. This section 
or the terminal has not been 1n use tor quite SOlIe tiM.' 

Tice 011 Co. on Aug. 11. 1980. completed EPA Fora 8100-12, Notiticatlon of 
Hazardous Waste Actlvity. as required bY HCRA 3010 l1sting specltlc source 
wastes, h051 - API separator sludge, 1052 - tank bOttOlU (leaded) and 
P090 - pentachlorophenol. On Feb. 22, 1982, T18e OU requested asslgl'lllent 
of a generator identit1cation number b.r correspondence vith the Depart~.nt 
of Environmental Qua11ty. 

Past Wa;te Management Practlges 

Accordlng to Hr. Denh., there are no retrievable invent.ory records ot 
product storage tor the perlod 1959 to 1913. Se agreed that 1t can be 
assumed s1milar products were atored on-slte 1n a pattern llke that sbovn 
on the 1973 to 1983 chart provided b.r T1me 011 Co. - Prior to the installatlon ot tbe drav vater system tar each tank. 
associated piping ana uae of t.be portable cU/vater _parator in late 1972 • 
wastewater from tank batto.a vas allowed to apill onto the &rOund around 
the site. This pracUee vas apparent17 colllllOn to 011 t.rmlnal tacUltles 

-In the area until Oregon DEQ began to work 1n 1910-71 with t..1'III1,.ls to 
discontinue discbarge into public vaters and onto ground aurfaces. This 
practice apparentlJ occurred at the T1IIe OU tenalral dur1na the period 
from 1959 to late 1972. A Feb. 16, 1911 internal ... 0 descrlbes a 
conversation with the plant engineer empla,yed b.r Tt.e 011 at that tlme 
that continas the discharge ot draw water trom tank bottom. onto tbe ground 
but states further that the company maintained no such etnuent d1scbarged 
to the riv .... drump dltcb or storm sever. 

In view ot the wutine ot vater troll tank bOttoms onto the 8011 surface tor 
a period of up to 13 years, and the storage of leaded paol1ne at 0,. time 
or another in most ot the tanka, a declslon vas made to collect so11 
samples 1n a socewhat randoc grid taahion throusbout the terainal area. 
Samples were .lao collected ln the area near tanka u.aed by Croab1 and 
Overton and those l .. sed to Koppers to store pent.achlorophenol 
formulations. 
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T1me 011 Co. 
Feb. 12, 1985 
Page 4 

Saspling 

At each of 12 locationa, a composlte soU sample using a 8011 core vu 
collected. The composlte was made up ol~ the surface and 1. Z and 3 foot 
intervals. Samples were collected and llnalyzed by the DEQ laboratory. 
Analysis of each sample lncluded bue-mautral extractables, pesticides/PCBs 
(Qethod 608), acid extractables, pestlcjLde. (method 625) and EP Toxicity 
for lead. An effort was also made to leleneity and quantity any other 
organio chemical observed with the extrftction/GC (gas chromatograph) MS 
(&ass spectrometer) procedures. 

All 12 solI samples tested for EP Toxlcity lead shoved concentratlona of 
<0.1 mgtl. Concentrationa of 5 mg/1 or sreater tor EPA Tonc lead are 
classified as hazardous waste. Tbe d.t4actlon lilltt tor· this procedure is 
0.1 1Il£/l. 

Of 12 soil samples tested tor pesticides, _thod 625. extraoted by BCHA 
method 3540. all showed concentrations elt <5 II&Ilc& (the det4tctlon l1m1t) 
of these pesticides. 

Seples tested for acid extractablea .. 1;.bod 625. extracted by RCR! method 
3540 (acetone/hexane) showec1 all 12 sltas to contain <1 -elks (detection 
l1t1it) for these phenol species except jLt_ 9 .... pl. Z1018 collected 
19 ft. NE of tank 50061 (Crosby and Ove.·ton l .... d tank) conta1ned. 515 
mg/kg pentachlorophenol and 12 IIIIIk£ te1~ ... cbl.oropbeD01. ltall 10, aaaple 
Z1017 contained 1820 lll&lka pentachlorophenol and 71 auks tetrachlorophenol 
collected at the sUe ot the tanka leaaed to I:opper. tor stora,e ot 
pentachlorophenol foraulatlona. 

Of the soil samples collected and ana17zed tOlf" bua-neutral extractable., 
cethod 625, extracted by RCRA method 35JIO all sbowed aoneentratlona ot this 
group of pollutants to be lesa than tbe detect10n 11.tt « 1 malka) except 
the follow1ns tanks shoved: 

r:o. 20511 - Item., soU baS Z1008 

lsophorone 
2,4-din1trotoluene 
Fluorene 
n-nt troeodl pbeD71_1ne 
Phenanthrene 
Anthracene 

1 ~'k& 
3 I118lq 
1 lIS/lea 
2 IISlq 
1~'ka 
1 IIIIlq 

No. 15002 - Item 8, aoll bag Z1012 

Fluorene 
Phenantbrene 
Anthracene 

Crosby and Overton 

13 lII&4'q 
14 lIIalq 

105 II&fkc 

No. 50067 - Itee 9, 8011 baa Z1018 

CbryHne 
B1s(2-ethylhexyl)phtbalat4ia 
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Although polYchlorinated biphenyls (PCBs) were detected at several s011 
sample sltas, total PCBs were well below the 50 =sIkB concentration whicb 
requlres handling. 

At each sample Site, 1n addition to the priority pollutant chemlcals. the 
sample was scanned for any other unknowns above the detection limit of 
1.0 mg/l. In the case ot 3 sample sltes, ~ (Z1008), 9 (Z10t8) and 10 
(Z1 017), a number ot other chemicals were tentativel1 IdentH'ied and 
e~tlmated concentrations deterained. These results are shown on the 
attached lab sheeta. 

Crosby and Overton Leased T.okS 

DurIng 1983 on an as yet unspecitied date, an indivldual. vu allegedly 
~xposed to a substance while cutting an acce •• bole into tank no. 10002 
leased to Crosby and Overton by T1me 011 Co. The hole vas reportedly cut 
to remove the substance inside. Allegedly, the individual developed 
immediate symptom. involving skin irritatlon. Reportedly, the individual 
returned to the tank some time later and collected three (3) soil samples 
near ttle tank. Thoae 1011 aaaplea ware said ana~&ed by CB2M1H1l1. 
CH2~/Hlll reported PCB ooncentratlona at 29.4 IIIg/q, 584, IIICIka and 
1060 mg/kg (disposal restrlctions appl1 when PCB concentrations exceed 
50 mg/kg). 

On Hay 2. 19M, DEQ laboratory statt collected aaaplu at the Crosby and 
Overton tank 1n questlon. A 1011 aaaple 10 ft. rro. the apparent acces. 
hole cut into the tank sbowed a total PCB ooncentratlon ot 59.1 mglkg. 
Sludge collected on a surface • ft. froa the edae or the tank entry hole 
showed a total PCB concentration at 1357 mglkg. 

Detectlon ot PCB near the tank reaul ted in revIew ot past waate oU 
disposal records lnvolYlna the Crosby and Overton tank. The recorda showed 
disposal ot 210,000 pl. ot pea-oleum-baaed aludae by Crosby and Overton at 
the St. Johns Municipal LandtUl looated on ColUllb1a Blvd. in Portland, 
Oregon. An applicatIon tor dl.posal or speclal waste. at the landrill was 
approved bY the Metropo11tan Serv1ce DIstrlct (Metro) lUi. 10, 1983, 
following review ot _ple anal¥sls ot the tank contents wh1cb sboved PCB 
concentrat10ns to be (1 ppa. 

During Sept.. 19", the ..... at the St. Johna Landtlll be11eved to contain 
the 210,000 lal. ot petroleum sludae was extenalYel1 _plecl and analyzad 
tor PCB.. Tbe presence ot PCB. In the areas tested vu not contlnaed. 

AlleOsRent 

There are problms at tbe Tae 011 Co. tel'll1nal assoclated witb the past 
handling ot hazardous substances. The lons-t1me d1acharaa or tank bottom 
draw water onto tbe around surface with1n the' ~nal ar .. lI&y bave 
lmpacted groundwater below the slte. This oould not be oont11'11ed us1nc the 
aaapllng equlPHnt aVailable. Surtace soil _plea did not detect aDJ 
silnIt1cant concentrat10ns ot priority pollutants to deptbs or three (3) 
teat that 1Il1cht be expected wlthln a tank tara tbat bad d1Mbarpd 
wutewatar onto the around. Aa aentloned aboye under the S_pllna aecUon, 
priority pollutants and other oraanic chemicals were tound 1a sa.. areas. 
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The so11 on-.i te appears to be dredge SlLnd that has been 1n place for many 
years. Len"s of all t were observed witbin the 3-ft. su:ple. The 2111 t. 
appeared to percb water at some sample elite.. The peJ"'lllanent groundwater 
table 18 apparently about 20 ft. below tJle land surfaac. Downgradient 
groundwater usage could not be conflJ"'11lecl. 

Ba:sed on past practices ot draw water d.2. spo sal , presence of some 
contaJrOinants within the upper surface arid shallow depth ot groundwater, it 
1:s recolDllended tbat construction of gro\llndwater 1I0nitoring wells be 
seriously considered to better character'tze the extent at pollution. 

Pentachlorophenol is present In high cer:lCentrationa within the sol1 In the· 
area of the tano leased to Koppers Co. and tho_ l ... ed to Crosby and 
Overton. These areas need cleanup ot tIl.e spUled hazardous vatea. 
Cleanup sbould include oareful evaluatiOln ot the effeativeness of tbe 
reaoval including groundwater sallpllng. Furtber review of the alleged 
Incident involving presence of PCB at the Crosby and Overton tanks appears 
to be warranted. 

During a Jan. 28, 1985, phon. conversatlon wlth John Denb. ot T1me all, 
the detection ot pentaohlcrophenol was cUscusaed. He told me the cOllpany 
realized the waste was present on the ground and soU SOllIe tiM ago. 
Denhat: also told lie that after thi. intcrmatlon beo.e available, Tille had 
cancelled the contract to bandle pentacblorophenol and its Ingredients tor 
Koppers as \lell as tbe lease ot tanka. Denb_ .tated that tanks have been 
cleaned out and ramoved and the remaini~c tanka will be moved out soon and 
cleanup ot the area wll1 start. It was sugpated that thi. information be 
sent by letter to the Northwest Region ot DEO including proposed cleanup 
method:! and time schedule. He said be would do that atter reviewing 
sampling results. 

Backloc Reduction 

It 1:s reoollllllended that Tiaa au Co. (OlD 0095975Jl3) be plaoed into backloS 
reduction categor), B-5. Probl.a 1nvol1'1111 hazardoua vaate. ar. present.. 
The State or Oreson DIQ, Northwest. Region, ba. t.he re .. latory authorit.y to 
inve:stisate hazardous wa.t.e handlins/dlapoaal and to requlre r.edlal 
cleanup actlon. Ncrtbv .. t Reglon ot DEQ tully int.encl. to tollow up th1s 
asse:ssment and work wlth the compan)' to utabl1sb neoe.eary monitoring and 
cleanup. 

The :site doe. not appear to pr_ent a hazard to the heal tb ot the ,eneral 
pub11c by direct contaot wlth wast •• present due to th. security ot tences, 
2"-hr/day ataftlng ot the slt.e and a watc .. n _nice •. The threat. to the 
environment appear. to be related to the potential lIIpaot t.o groundwater. 
Groundwater impact .. ada to be further evaluated. 

At this t1lle, it doea not appear that further lnYolT.ant ot the RCRA 3012 
prosram will be neoeasary. 

" RC20!U, 
Attachment 
co: Northwest Re£1on, DIQ 

Hazardoua Waata Operat10na, DEQ 
Time 011 Co. 
Crosby and Overton 
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_____ ...J TITLE ,IllVi!:.Ql)DcntaJ }~:l!1..§&£J' F-C'.E Ll2.9~) __ ~§.~f~.Q9_ 

----_. 
0<-- 0,·3.U FL"SH C< 70" [J> ZOO'' C no~::> (w" 

POINT 
01.,.0 Du.", G 10'1'·'",,'1' ;X 1\;0 FL"SH LJ C·~E.~ t.: .... p 

ScJ '.'·U 0>1.7 (J 'O,'F . '311'1' [JEUCTL--J 

( : i.' ACT L_ .. ..J C '.v·F <.N" I • 4 .... 1 , J 

I"~, C". :',l. '.> ·.::H,1_·~.5 ... ·S' .. l\~1C.'C'O·.1 , .... 0 -'';'EiA~;-tJ ~OT"L ~m .. , -·c ~~~~~,,;c·r~o~ ~R~C~OI,;RE .,.., 1.1 I, 
lC0nlo1"inate~ .s~il . _____ . __ . ___ ._ . ..J 

pL"n tach loropl1C:nol 
. - ... -------- ------~ 

tl.'l r'l~~l~~·orh~no} ____ . ___ --' 

l r,lce amounts of other __ __ _ •. _. ______________ .----J 

_chl~~~ated chemicals less th~ 
L __ _ 

---------------------~ 

~~=~ont3minated so1~1~ ______________ ~ 

,--

'---.-~. 

.1820 
L--_..J' 

L-!... 007!.., 

.0001 

99.812 

----------- . - . -_.- -:--. -..: .... _----.....j. -_.-
~f :.HI;rl~G .".0 .. ..,"110_ - . __ . - _. --------.---;,- --_.-

[XYES ONO 
P~::lPlA :-'M,PPI"G ., .. Ioll I t"a!U.Ln'l1Jc:blo[opbenol mixtyre 

t ... .:~AO CUoss I ORM-E , 10 NO , NA 2020 '''0 ,10 lb, 

III T .. OO Of SI'O'P""("T: 0 IULK l'OUIO 

C call"" ,p. '5"(, "" ____________ .-J 

~ .. '.C'PATIO VOlUWr·"" ______ --I' GALS '-__ 2-..;.6...;O~__"cu •• C , .. /IDS 

L-________ ~, C1Ml"L' ___________________ -J 

Pt" ~ 0", TIW, 0 wUIt C .. :;. .. TM 

f "'''!;ENIC Col" I -0-
S:.R:UM CI. -0-

!. ·c .. ;:o,,o'UM '("41 L- __ -~O:...-___ ...J 
• -0-

Cl'O~O""'UM 'C" 
-0-

lE.AD , .... -0-

SElENIUM IS.'L- -0-

SILV~R ColO' '---_ •. _ 

-1.1'" COPPER ,C .. , L--__ . 

-0-
NICKEL CNI, L--_._. __ 

ZINC ,1111 -0-'---- -
-0-THALLIUM(TI, L--_____ . 

"CI'OACIol'UM.HU IC, •• , -0- , , __ ._ .- .. -~- .... -... _-.-- ... ---_.- _.--_ ... _-
.', "'"OlHlRC'OM;oNi'NiS-:tOiALiP';;' - --- ---- -

C.,"'NIOIES -(1-

!\ULFlO£S , -0- .. 
~ .. s..=::7..:--=::::':'=' --=.:: =-= 
• G HAZ.UIOOUS CHAIIACTtllIS7IC:S 

, 

PCI'S 

PHENOLICS 
e 

'--__ -0-
-0-

-~-. 

REAC1IVIN: rx NONI 

00'""0511/1 

. 0 PYROPHOMC 

o WAll" "lACTIVI 

o SHOCK SE~SITlV' 
o OTMEII L' ____ _ 

01H'" HAZA"OOUS CH"""CllI'ISTQ: 

[I NON. 0 ""OIOA(;l'l/I o ETIOLOG'C"L 

o "~STIC.O' ...... UF&c:1YII'NG W"'TI DOTH'" L' _________ _ 

UU,.A HAZ"'''OOUS ",AS1.? IX '1'1 

ust,.A HAZIo"OOUS COOI151 p242 
STAll HAZIo/lOOUS ...... STI? ~ 'Ill 

,,~,: ':':_.-=---==-=- D. Q~ .. ~~~~_ • ..::._:...-~:~~-~~.L~.----,------_~J __ S1:TIE ~!)E~'~I ~._;;_~U~~~4~2;;;;: __ ~. ;;;;;;;;;;;;;:;_;:.:~~.~. 
" srt CI"L HA"OLING ''''OIl''Io''ON _____________ ....;;.;... __________________________________________ _ 
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- I 
'\','-=-t> I C [ ',"';1 Il r: ~!~f I I , 

"",'-'II'lr/' ; "\t I )1" ""';I'I;'~I:r,""\-'I\/': "'.rt;I"l1 r= I " I : ,'\ ( I' .'~' I I ( ... 1'4 ( • I", I I. .' - , L" I j , I '. '-. . .. I _ r: 

t:: ,;:~','.L C!;-:~:CTIO::S: r~-.J C:-:DlI~1 0 l)Ll L,;!.:::~I: \"'I~I:TliLR \':E C!,~.J f.lCClPf l/-IE SI'I:C!!,l \.:.:..::, If. I~: :--l " 10: 
IN 1 HE AseVE r-.:U\mr.r-t:'D PiiO! II. E SH/.!; T, \'.'E I .. US f mn AIN A REPI~[Sr:N r A TlVE s,"r,~PLE Or THe \"',':'S I t: \';t: 
,.,,'ILL ANAL Y7E TI~E SAI.~Pl E TO VLRIFY THE /NFORt,~A TlON YOU HAVE PROVIDED US, SO IT IS PAHTICU' _)' 
1~.:pORT ANT THA T THE SA II. PI. E B~ T nUL Y R[PRESENTA TlVE, IN MOST CIRCUI.~ST ANC[S YOU WILL BE 02T :",f,. ~G 
THE s,.,~.~PLE. HOWEVER, IN THOSE CASES IN WHICH WE OBTAIN THE SAt,~PLE, WE I.~UST ASK TI~AT C'~'E OF 
YOUR H~PLOy[ES BE PRESENT TO DIRECT THE PARTICULAR SOURCE TO BE SAr.~?LED AND TO WITNlSS THE 
s,~',:Pl.l~~G, IN SUCH CASE, YOUR EI.~PLOYF.E MUST SIGN n'IIS CERTIFICATION AS A \'\'ITNESS, 

THiS CLFI TlFICATION I.~UST BE RETURNED, WITH THE Rl:PRESENTA TlVE \\'ASTE SAI.:PLE, TO: 

------ -----
------------- ----------,-

------'- -------,----"---,-,. 

THE UNDERSIGNED CERTIFIES THAT HE/SHE OBTAINED A RI:.PRlSENTATIVE SAr.1PLE OF TliE \';:.STE 
r.~,t.. TE~!AL DlSCRIBED IN THE "GENERATOR'S \','ASTE t.~ATERIAl PROFILE SHEET" ABOVE REFERENCED J..NC 
THAT THE FOLLO\"'/NG REPRESENTATIONS ARE TRUE AND CORRECT: • 

1. HOUR AND DATE OF SAMPLING: 0930 Hours, Fe~r\lary 19~, ....;1~9~8~5~ __ 
2. SOURCE FROM WHICH SAr.~?LE TAKEN:~05 N. ~rsard Road, 

Portland Oregon, pentachloropheno area S 10\-'11 on .Htached P~5:~ jl1.in',.~ 

, ._-, ---------- ----
3, I 0UIr:~.~r::NT AND SAr.~PlING MI:THOD USED: Shovel and can llSP~_. ~~IEfil'-". 

,'IIC fOllt 2nd two foot representative samples ob,t~i_n_~~" .,!"i,wd L' , l: L' 

,,,)(ipl;H~'~(jn c_a~~ ___________ _ 

4. /' r,~OUNT OF S.!"I.~PLE OBTAINED: One (1) ga 11on, _ 
5. TYPE OF CONTAINER INTO WI.,'CH SAMPLE WAS PLACED: New one cal lot! J'-' int ,',m 

--- ---,-----
6. THE SAI.~PllNG EOUIPMENT USED, AND THE CONTAINER INTO WHICH THE SAMPLE \","-S 

PLACED, WERE THEMSELVES UNCONTAMINATED BEFORE USE. Yes. 
7. AT THE TIME OF SAMPLING I AFFIXED A LABEL TO THE CONTAINER IN THE FOLLO\',;~olG 

FORM WITH THE FOLLOWING INFORMATION (FILL IN THIS PORTION, INCLUDING ,OUR 
SIGNATURE, JUST AS IT APPEARS ON THE LABEL YOU PREPARED); 

GENERATOR: Time Oil Co. 
WASTE NAME: Pentachlorophenol mixture, 
SAMPLE HOUR/DATE: 0930 Hours, Feb, 19, 1985 
PROFILE SHEET CODE: E 13 8 , AI. 
SAMPLER SIGNATURE: . '31:/) , 

WITNESS VERIFICATION: I WAS PERSONAllY PRE 
ENT DURING THE SAMPLING DESCRIBED; I DIRECTED 
THE WASTE SOURCE TO BE SAMPLED; AND I VERIFY 
THE INFORMATION ABOVE NOTED. 

SAMPLER NAME: Neil E, Wallis 

SIGNATUReJ/t.: Ie!:· 1", ~1.f.:.4 
WITNESS- John H. Somes 

SIGNATU~EOJ2f -". r:-~ ..... --
~ 

TITlE: General ~!ana8er 

EI.~PLO¥ER: ~:orth ":c:st Vacuum Truck Service 

DATE: _____ F_eb __ r_u_a_ry~_19~!_1~9_R~S _________ ___ 

J::'''" '1.11. !II ,-•• t.Q 
" 'Ir~ ... &!oT( 1I£'.£-:;;:II£ .. r, , .. c: 

TITLE: ____ ---:;T",;;;e~r,;,;;m;,,:;i:,;,,;n;,,:;a;,,:;l-=-:M;,,:;a,;,;;n.;:a.cg.;:e_=.r __ 
EMPlOYER: ____ T_i_m_e __ O_i_l_C_o_, ____________ _ 
DATE: _________ F_e_b_r_u_a_r",;;;y __ l_9~, __ 1_9_8_5 ______ __ 

r------------------------------------
LABORATORY REVIEW OF SAMPLING PROTOCOL 

BASED UPON MY REVIEW OF THE ABOVE PROFILE S"'~"T 
I CONCLUDE THAT THE ABOVE METHOOOLOGY IS: 

o ADEOUATE FORYIElOING A REPRESENTATIVE SAMPLE 

o INADEQUATE FQR THE REASONS NOTED HEREON. 
DATE: ______________ _ 

LAB MGR: 

BZT0104(e)011589 
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lASE/NEUTRAL EITRACTABL£S 
ItETHO!) 625 

'~10 

PAF.AftETER 

::a===-=======z=======z ••• == 

8ISI2-CHLO~OETHYL) ETHER 
1,l-DICHLOROBEUZENE 
1,4-DICHLORO!EN!ENE 
1,2-DICHLOROBENZENE 
HEIACHLOROETHANE 
N-.I~RC50-DI-N-PP.OPYLAft. 
NITROBENZENE 
I~DPHORC~!E 

8IS(2-CHLO~QETHOIY) ftETH 
!,2,4-TRICHLOR08EHZENE 
NAPHTHALENE 
H£IACHLOROBUT~OIENE 

HEIAC~~C~~CYCLOPENTADIEHE 
2-CHLOROSAPHTHALENE 
ACENAPHTHYLENE 
OIftETHYLPHTHALATE 
2,6-~I"lTROTOLUENE 

PESTICIDES/PCB'S 
"ETHOD ",e 

PARMETEP. 

f:1.PHA-eHC 

I. I !UlA.U 
HEPTAC!l.CR 
AlDRI. 
!',P':'DDE 
",P'-DDD 
F"o-DDT 

PC~ E~QUP 1 INClU~ES PC!'S 1 
1242 At:D IS CALClILATE 

~C& 6ROC? 2 INct~DES ?CB'S : 
. ~N~ IS C"L:~LATE~ AS 

PCB SR3UP l INtlU~~~ peD'S 1: 
,~g IS CAtCUlA1ED AS 1 

PARAflEn 

De"'rr",.", f E. . 
~tsoo Cou 0 nVlron"'.ntal Ouality 
p 0 So. Mg

nty 
COUl1llouM 

ASton. 97103 

. , 
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I 

s-&.' JOHN L. SMITS 
Envlronmen1al Analysl lASE/NEUTRAL EITRACTABLES 

II£THO!) 625 

•.... 1.' 
<~. 

NORTH COAST BRANCH OFFICE. ASTr-

'~10 ........ : .. :. ..• Department of Environmental Quality 
CIa,- CounIY eounnou .. PAF.AIIET£R PARAftETER ".0. eo. lilt AStona 97'''' 

....... _ •••• :aa-_______ _ 

BIS{2-CHLOROETHYL) ETHER 
1,3-DICHLOROBE~ZENE 

1,4-DICHlOR02EN!ENE 
t,2-DICHLOROBENZENE 
HEXACHLOROETHANE 
N-.I!RCSO-DI-N-P?~PYLA"INE 
NITRDBEt4ZENE 
ISCPHDRCNE 
BIS(2-CHlORQETHOIY) "ETHANE 
!,2,4-TR!CHLOROSENZENE 
NAPHTHALENE 
HEIACHLOROBUTADIENE 
HEIAC~lC~DCYCLOPENTADIEHE 
2-CHLORO~APHTHALEHE 

ACENAPHTHYLENE 
DlftETHYLPHTHALATE 
2,6-~INITROTOLUEHE 

PESTICIDES/PCB'S 
"ETHOD ",S 

ACENAPHTHENE 
2,4-DINITROTOLUENE 
FLUORENE 
DIETHYLPHTHAl4TE 
N-NITROSODIPHENYLAr.!NE 
4-BRO"OPHENYL PHEN~_ ETH~ 
HEJACHlORaSEHZENE 
PHENANTHI\E!lE 
ANTHRP.CEIf£ 
DIBUTYL PHTHAL4TE 
FLUORAMTHEME 
PYRENE 
BUTYL 9ENZ~_ PHTHALATE 
BENZ (A}ANTH?ACENE 
CHRYSENE 
l,l'-DICHLROB£H!ID!"E 
BIS(2-ETHYLHEIYL! PH!H~TE 
BENZ (A)PYRE.~ 

__ ::aa __ ••• :-==-a 

PARMEr:p. PARMETER 
___ •• ~::za:aa 

LI!lDAI£ 
H£PTAOI.GR 
ALDffII 
P,P'-DDE 
"',P'-DDD 
F,."-DiiT 

PC! G~OUP 1 IMCtU~ES PCP'S 1221, tZ12, 
1~42 Ar.D IS CALCULATED AS 1242. 

?C£ GROC? 2 INCL~DES PCB'S :249. t25~ 

~N~ IS C"L:~LATED AS 1::4 
PCB &R~UP 3 INCLU~Z~ pen's lZb., 12&: 

~~D IS ChtCUl~1ED AS 1263 

TCIA.DfDE 

PCB 6ROUP ! 
PCB 6RDUP 2 
pca &ROUP 3 
TOTAl PCI 

. , 

\. 
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ACID EJTRACTABLES 
ItETHOD 625 

62.70 

PARA"ETER 

.aa==.:====~====:=====:===== 

PHENOL 
2-CHLOROPHENOL 
2-NITROPHENOL 
2,4-DI"~THYLFHENOL 
2,4-DICHLOP.OPHENOL 
4-CHLORO-3-"tTHYLPH£~OL 

PESTICIDES 
I'IETHOD 625 

81.7tJ 
aeza:=:=azaa=z=:=====z====:a 

PARAPIETER 

_===:z===========:s:==a:==== 

ALPHA-BHC 
HE?TACHlCR 
ALDRIN 
HEPTACHLOR EPOXICE 
EH~Q5Ui.FAN I 
TRANS-NOHACt!LO~ 

F,P'-DDE 

r:p Tax LeG" 

..... a:::===:::==:_:.:':=::===:: ••• 

PARA"ETER 

a •• a===::===:::=====:==:::=:===:=:: 

2, 4, 6-TRICHLOROPHENOL 
2,4-DINITROPHENOL 
4-11 I TROPHENOL 
2-ftETHYL-4,6-DINITROPHENOL 
PENlACHLOROPHENOL 
TETRACHLOROPHENOLS II 

II REPORTED AS 
2,1,4,6-TETRACHLOROPHENOL 

_-======-a:==== 
PARMETER • 

=--==========-...... _. 

DIELDRIN 
EDRIN 
ENDOSULFAN II 
P,P'-DDD 
EIDOSUlFAN CYCLIC SUlFATE 
P,P'-DDT 
&AftllA-BHC (LINDANE) 

BZT0104(e)011593 



C~~~-Security Systems, Inc. 
P.o. Box 1800 
E211~v~e. ~A 990~9 

Dear Sirs: 

July 29, 1985 

Attached ;s checK 24001 as payment in full for disposal services as shown on 
your invoice 1447 dated June 30, 1985. 

Attachment a/s 

JPO/ch 

Sincerely, 

-~/.~,-
John P. Denham 
Environmental Manager 

BZT0104(e)011594 
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~ __ 4~ :"". r. 
I •• - t,.. _ I L (0. 
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:"'9 

=-~~-=:S:-_?2:Y SYS31S, :rn:. 
P.O. 3!: :566 --- ... -- -..,., 
~ .. _.:..~ .. :., .- .... -1 SSOC9 

i'C :L.;O 71' 

TIME OIIL CO. 

I:nV. # 1447 

..... - .... _ ... -
-". - .. - -- --

7-29-85 
... - .- . - - " --------

. . 
S'_ ~ ~_~_':_~ __ ._:._ 

0" _ i /vv./' ~~.J.j,-;''---
- .~: ! :: ' .... - - ;.: :- :. :. -____ -0-

r· , '" - ~ 
;' I ,-, 

,--,--

--~----------------~------------------~-----~~--------~----~------~---------O~ECK 0.1'£ OISCOUNT i 

LC;..H..;E..;C..;IC_N...;O;.. ...... _"""'-!:u.l:I.U. ___ TO.;;.T.;.. • ..;t __ --'£4.t.....~~...,Q_E'_. ____ . 

BZT0104(e)011595 



,--- i t 
&- .... ~* 

~ :: I" , ~. ~ - ~ ~ '. ',.. ',' . 
.. " :- ;. ~ ~ :- .:- \0 !. ' .. _ . ".. . " : .' 

.; :U" . " . 

tJe. T -:;0 i:1':':' r'S ":'1-' -: ~F 
IN·.'(IICE DP4TE 

. t..:: r:,'$~- :'~.£- Z,~~-_,~: !, .... :.:. .. 

-:::: .'~' :.:: ;·~.~·.~7r;::D ~Y::~ _. - . , ... .; ~ .... ;~ ~~~rs.:.l.:.~ ... ~~:';;~E7:EC::~-:.;,;,~:" ~":-" .. ~ .. : 
" ~ :~~ .-.:;..:~.~I, . .I..·--I·.,'·"_:':': "~_-: ,-.-.-_.- ;. :.'.C·.'-.'· • ' •• 'W!'= ... ~~'E?'S~ESS - -. - -_.-. ,-, .. - ~ .. ---, . 

" •• -4o .""--'''';; .' - - .. - .. • -- • - '.- .-' 

lI"E OIL CO • -" "C,~·-~~,~~·;;~:tL-f :~;j'~i:~~~~~;:~~~--' -
t 
I 

1:005 N BURGARD RO :;. >:._ :~.:-; III/vOICE II/uiolHIl I ,"vOrCE CUE I ":: 

P')RTL~ .. m OR 97203 .. :. ':-- 1 1447 :06/30/e.S: !. 

, 
t • ",z=::, . ~ ____ . __ _ 

:~~ .. ~ - ~~ .. :: ~~~-~~~- -~~-,:-
• i 

-: _~~ ~_~=~-~_ :=_--~~;:'~_ ···'-_-~~:~;:}}~Jt~~~b~i~~~~t-:,-·~ .~ ____ .- ._ • 
1 .. - ~ -' 

=:RvrCE C~Te: ~EFE~ENCE NO./DESC 

5/25/$5 ODQQ073813-01 
r:':S?C'5AL SERVICES 
F~::=:RAL TAX 

8/26/85 00000738Z5-01 
rllSP(rSAL SERVICES 
FEDERAL TAX 

6/L6/85 0000073826-01 
D1SPOSAL SERVICES 
FEDERAL TAX 

0/26/ 85 OOOOO~":-<.C;.4~,-Ol 
DISPOSAL SERVICES 
FEDERAL TAX 

S/~7 /e,5 0000073.?50-01. 
DlSPOSAL SERVICES 
FEDERAL TAX 

0/27/85 0000073851.-01. 

size, ISS 

DISPOSAL SERVICES 
FEDERAL TAX 

0000073873-01. 
DISPOSAL SERVICES 
FEDERAL TAX 

~·..rK YOU FOR YOUR BUSINESS! 

QUANTITY 

PCP'CONTAMINATED SOIL 
OR TONS 25.22 
OR DRY TON 24.72 

PCP, CONTAMINATED SOIL 
OR TONS 27.05 
OR DRY TON 26.51 

PCP CONTAMINATED SOIL 
OR TONS 26.83 
OR DRY TON 2$.29 

PCP CONTAMINATED SOIL 
OR TONS 26.96 
OR DRY T(I\I 26.42 

PCP CONTAMINATED SOIL 
OR TONS 27.71 
OR DRY TON 27 • 1.6 

PCP, CONTAMINATED SOIL 
OR TONS 27.1.4 
OR DRY TON 26.60 

pcp CONTAMINATED SOIL 
OR TONS 27.36 
OR DRY TON 26.81 

F:ATE 

PDX-E13SSS 
11.0.0000 2,774.20 

2.1300 52.85 
SUBTOTAL 2,826.85 * 

PDX-E13588 
1.10.0000 2.975.50 

2.1300 . 56.47 
SL/BTOTAL 3, 03.1.:37 • 

PDX-E1~:5se· 

110.0000 2,95.1.30 
2.1300 56.00 

SUBTOTAL 3,007.30 * 
PDX-E13588 

110.0000 2,965.60 
2.1300 56.27 

SUBTOTAL 3,02~.87 * 
PDX-E13588 

1.10.0000 3,048.10 I 

2.1300 57.85 
SU8TOTA~ 3,105.95 *1 

PDX-E13588 
1.1.0.0000 2,985.40 

2.1300 56.66 
SUBTOTAL 3,042.0S * 

PDX-E1.35SS 
1.1.0.0000 3,009.60 

2.1300 57.11 
SUBTOTAL 3,066.71 * 
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,-" 
.. ':j -... ,,' 

.. ~ . ~~ __ CHEM-SECURIT',' SYSTEMS, INC. ~:u _~ .. . (.~Jh_.' Sr'::'R HUUrE "V ARLJ:NG10N OR ~78J.2 
________ ~03/.4.~~._:.~~~~.----. ____ ._. _ 

SERVICE PROVIDer. BY: 
ARLINGTON FACILITY 

----_._-- ... _----_._------ - ._-
TIME OIL CO 
.1;;::005 t.I BURGARD RD 
PORTLAND OR ~37203 

SERVICE DAfE REFERENCE NCI./DESC 

OS/=S!8~ 0000073874-0.1 
DISPOSAL SERVLCES 
H:D~kAL lAX 

OS/Z8/SS 0000078876-0.1 
DISP('EAL SERVICES 
FELJERAL fAX 

RlMIT TG 
AOOnESS ) 

I 

P.O. BOX 1~66 
BELLEVUE 

rHANK 'y'OLI FOR YOUR BUSINESS! 

UNI"r QUANTI·fY 

PCP cr)NT~~INATED SOIL 
'.lR 'fONS 27.35 
OR DRY TC)N 27 .39 

PCP eoru ~~MINA r ED SOIL 
Ok lONS 27.08 
OR l'~Y TON 26. ::)4 

• 

NE1- 30 (I'::' '(5 AFTER 
IN',,'OICE DATE 

450 4::·0 40.1060 

1447 06/30135 

850703 

RATE AMOUNr 

PDX-EJ.3o.s.s 
1J.0.0000 :3,074. SO 

2 • .1300 
SUBTOrAL 

58.34 

PDX -EJ.:35.S.S 
1J.0.0000 2,978.80 

z. J.300 ~6. S:j 
SUBT01AL 3,03~.33 

BZT0104(e)011597 
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9 OP"9~0'~o Fccol,ry >,;o ... e end S,'e .codd,eu 

Chem-Security Systems, Inc. 
Star Route 
Arrington. O,egon 97812 

/ =-

10. 

I 

I. S'ote Genero,or, 10 

uS EPA 10 Numb., G. S'o'e Foc.llty', 10 

H. Foc.l.ty'. Phone 

.OP.,D 02~ 452 3S~ 503-454-2643 
~----

12. Con,o.ne" 13. 'l~ I E?A/I 
I To.ol Un" 

• N T 0 .-. W,=, ....... 0 
--.-=-:~~'------------------------------------------------------------------------t---_o~'---r-y~~~e-; __ ~~~a~n,~,~~ __ -;.w~t_V~O~I~ ______ . __ __ 

a 

G b 
E ... 
E 

I 
I i 

~clid ·::~ste ?!;~:'ac:-·~ O:"O:~::c:~:'l :::"::-:-=e, C~·:-::, 
::... 2 C2 C (:=~ Ie) p.o·~ 

Rt"--
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50,280·UO . 
2,OOO·UO :: 

25·14 * 

54,320·00 . 
2,000·00 = 

27·16 * 

53,700·UO 
2,000·00 = 

26·85 * 

53,840·00 
2,000·00 = 

26·92 * I I 
55,280·00 
2,000·00 = 

27-64 * 

53,280·00 . 
2,000-00 = 

26·64 * 

54,260·00 . 
2,000·00 = 

27-13 * 

56,820·00 . 
2,000-UO = 

28-41 * 

54,280-00 . 
2,000·00 = 

27·14 * 

24.72 
26.51 
26.29 
26.42 
27_1 6 
26.60 
26.81 
2 7.39 

.26.54 
23&44* 

2 S. 2 2 
2 7.0 5 
26.83 
26.96 
2 7. 7 1 
27.1 4 
2 7.3 6 
2 7.9 5 
2 7~ 0 8 

243.30* 
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, 

LOADED AT NW UNLOADED AT CSS CHANGE ENROUTE 

&/25/85 25.14 25.22 -.08 

&/25/85 21.16 21.05 +.11 

&/25/85 26.85 26.83 +.02 

6/26/85 26.92 26.96 -.04 

6/26/85 21.64 21.11 -.01 

&/26/85 26.64 21.14 -.50 

&/28/85 21.13 21.36 -.23 

&128/85 28.14 21.95 +.19 

6128/85 27.14 21.08 

Total Tons 242.16 243.30 

Average Tons 26.91 27.03 -.54 

, Nine truckloads shipped. Total quantity received at destination was 
within 1/2 ton of quantity loaded. Good show. 
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• ~ Department of Environmental Quality 
522 S.W. FIFTH AVENUE. BOX 1760, PORTLAND. OREGON 97207 PHONE (503) 229-50 __ 

John Denham 
Time Oil Co., 
2737 w. Commodore Way 
Seattle, Washington 98199 

June 28, 1985 

At~ached is a copy of a letter desc:ribing our 600 ppm interpretation 
of the hazardous waste pesticide rule for chlorophenolics. 

Please note that it is used as a ~lidance for the determination of 
hazardous waste material and does not reflect subsequent clean-up level 
requirements. The clean-up criteri.a should be available from our North
west Regional Office or our Hazardclus Waste Program. 

cc: Janet Gillaspie 
Gary Calaba 

Encls. 

• 

Richard F. Gates 
Supervising Chemist - Organ:ic Laboratory 
Environmental Quality Laboratories 

and Applied Research 
1712 ~l Eleventh Avenue 
Portland, Oregon 97201 

m • m 2 2 9 nz Os. st m -
BZT0104(e)011609 
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l~~~;B . 'i<'tM -17 -=,,~, 
Department of Environmental Quality e-... 

. fe.v TF 

522 S.W. FIFTH AVENUE. lOX 1780. POAT~NO. OREGON 97207 PHONE: i50ll 229·5696 

January 11, 1985 

• 

ReI lour Lett ... of 113185 

Tna actual rule toha' the l .. cll teat i. intendeci to .1J:lulate 1a Oil 
340-101-o3-(1)(d) (enolo .. d). A. Jou can sea. the rule reters to 
conQuotlns a bloa ... , on pestlcld. r •• ldu., the r.sults ot which det.rmlne 
vbether or not the resldu. 1. a hazardous vast •• 

In a June 1, 19a. letter to 1nduatr,. ve Cited 600 =all total chlorophenol. 
as the hazardoua w.at. tbr~bold. Tbi. vas a.ant to includ. -phenate. a. 
vell. It v.a de .. ived tro. acae r.cent EPA data which Indlc.ted an avera,e 
LC50 ot 0.15 call tor' sal,aon1d with little toxicological ditterence 
between penta- 0 .. t.trachlorophenol 0 .. -phenate. Thus, 1t you place 
250 =&/1 of • residue contaJn1"- 600 IICIl penta ln vater, and tbe penta 1a 
100S le.ched, you vill ,et • aolut10D of 0.1' mell pent.. Henc., the 600 
=&/1 nWilber. How.ver. v. vould .. ph.a1ze th.t the 600 mall total 
chloropbeDOls 1. onll .n approzlmat1on which ve a~fest aa belna rout1nely 
.cceptabl. tor d.t .... in1nc proper waate d1~po .. l. t there 1 •• n, r ••• on 
to conteat a •• ner.to .. •• ch.r.cteriz.t1on ot b1a vaat., Of' any rea.on to 
au.pect laprope .. vute eS1aposal, ve vould SO back to the requlred bloa ... , 
to aake • detln1tlYe deteraiaatloa • 

• U-' .... troa uWCSUat, dir&. planer sDaY1".. •• ta. 

Pleaae call 1t .. at ..... code (503) 229-6210 it 'OU v1sb turther 
dlscu..lon. Ve would appreclate reaelvlne aar lntoraatloa lOU '" care to 
sbare wltb ua OD thia aubJeot. 

Sinovelr, 

fred S. 8I"011t.l. 
Senior lavlrona.ntal 1nc1 neer 
Basar40ua V.ste Operations 
~ld Vute J)lyll1oa ~ ~ ~ re n ~1 ~ 

I : ~ L.. ~, U; U ~ 

u JAr, 18 i?9S 

: tall 01 O'~'. 
l:r ...... :Yt", ,~~ E"Iv'R~": ~Q 

!.:~t..EM. OF'FICE 
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"Imagineering a cleaner world" 

IftlRlEDEL !!D ENVIRONMENTAL SERVICES. INC. 

August 15, 1985 

Mr. John P. Denham 
Environmental Manager 
Time Oil Company 
~737 W. Commodore Way 
PO Box L4447 Terminal Annex 
Seattle, WA 98124 

Dear John: 

Enclosed are the sample results and contour maps as you 
requested. 

I hope to see you soon. 

Si(,i~<;I/ ilalduut/at-
.J:: H. Ruddick 
j"1icrobiologist 

JHR:rrh 
Enclosures 

For Fast Emergency Response. Call Environmental Emergency Services Co, 
on 24·Hour Hotline (8001 334-0004 

_. ~. '. ; ... ~ - - .. 

'-- S· .:1..'5:'" j--

5L~ Sc-'·· :''; _ -. 

J ~.1. 53': '.;&: 

o Sa'" :"3nc'sc: :- • :,; '" 
=X : /' -9 3,: 
:;1 c ... ,...,c,.:o ~.:. ~:::: 

: '5, ="... '.:.); 

o Spa:"e-:) V-Slc r 

~. ;l,r, .. e ..... ':'"e- '\,: 
~:5: .. ·4>~ 

Sea~' e· .... .:. :ta'" 
206, c=: :'O'X 
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TI ME 0 I L CO. - PORTLAtJO t OREGON 
PENTACHLOROPHENOL IN SOIL 

Surface Contour Oata 

Coordinates Concentration Coordinates Concentration 
Sample # X Y Mg/Kg Core # X Y Mg/Kg 

1 81 171 13500 J 142.5 161 1400 
2 71 171 29 K 117.5 161 N/A 
3 71 161 500 L 92.5 161 N/A 

4 71 151 5450 M 67.5 161 4720 
5 71 141 5560 N 155 143 4280 
6 71 131 8760 0 130 143 3000 
7 71 121 4870 P 105- 143 N/A 

8 71 111 92 Q 80 143 N/A 
9 71 101 20 R 142.5 125 1712 

10 81 181 16 S 117.5 125 522 
11 71 181 7 T 92.5 125 123 
12 61 181 9 U 67.5 125 26550 
13 61 171 95 V 155 107 317 
14 61 161 175 W 130 107 3385 
15 61 151 18 )( 105 107 N/A 
16 61 141 229 Y 80 107 N/A 
17 61 131 88 Z 80 179 21 
18 61 121 6 
19 61 III 3 
20 61 101 2.5 MIA = Not Available 
21 61 91 S.2 
37 81- 95 857 
38 91 96 1130 
39 101 97 17 
40 III 98 3.5 
41 121 98 3.1 
42 131 99 3.2 
43 141 100 2.4 
44 151 100 1.8 
45 161 101 171 
46 71 84 3 
47 81 85 3.6 
48 91 86 6.1 
49 121 87 3.2 
50 131 88 1.5 
51 141 89 2.3 
52 151 90 1.7 
53 161 91 1.9 

"-
54 171 92 1.2 
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TIME OIL CO. - PORTLAND, OREGON 
PENTACHLOROPHENOL IN SOIL 

Two Foot Contour Data 

Coordinates Concentration 
Core II X Y Mg/Kg 

J 142.5 161 3 
K 117.5 161 8.8 
L 92.5 161 N/A 
M 67.5 1&1 87 
N 155 143 3.1 
0 130 . 143 59 
P 105 143 16 
Q 80 143 N/A 
R 142.5 125 34 
S 117.5 125 252 
T 92.5 125 123 
U 67.5 125 44 
V 155 107 260 
W 130 107 15 
X 105 107 4.5 
Y 80 107 N/A 
Z 80 179 14 

N/A = Not Available 
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TI ME a I L CO. - PORTLAtm, ORE GON 
PENTACHLOROPHENOL IN SOIL 

Four Foot Contour Data 

Coordinates Concentration 
Core fj X "{ Mg/Kg 

J 142.5 161 3.6 
K 117.5 161 10.5 
L 92.5 161 7200 
M 67.5 Hi1 22 
N 155 14~3 238 
a 130 14·3 23 
p 105 143 15 
Q 80 143 2205 
R 142.5 125 50 
S 117.5 125 184 
T 92.5 125 534 
U 67.5 125 55 
V 155 10l 380 
W 130 10l 8.1 
X 105 10~' 1.3 
Y 80 101 598 
Z 80 17~t 2 
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. 
C~( wcJ d Araal't 7t'S 

C[ ..!...rP..CL"'~.""'- SeoCO.;.. .... ·.\:? 
_ ?~""".kc..hW"'~""'c;), 

Calweld/ATW 

WEST COAST ANALYTICAL SERVICE, INC 
9840 Alburtis Ave. 

Santa Fe Springs, CA 90670 

11212 S. Norwalk Blvd. 
Sant~ Fe Springs, CA 90670 

ATTN: Frank Manchak October a, 1985· 

Job Numb..... 2153 Page 1 of /f' 
-----------------------------------------------------------------

LABORATORY REPORT 

-----------------------------------------------------------------
Samples: 24 soil samples 
Date Received. 9-16-a5 
Pu .... chase Order No.: 9771/Frank M.nch~k 

EPA Method 

Pe .... meab 11 i ty 

Volatile Organics 8240 

Semivolatile Org.nics 8270 

PCBs 8080 

Priority Pollutant Metals 7000 

EP Toxicity L •• ch.t. 1310 

Sulfur Dioxid. 

The ...... ult. are summarized in the following tables. Detailed 
reports a ...... nclos.d on O .... ganlc. Analysis Data Sh •• ts. 

-----------------------------------------------------------------
~- I 

C" j - //1: 
'.~ l ~ ~.t~ III!$(: 

~Jo. B ..... mblett f 
/' Laboratory Manager 

~//.,C,t~ 
O.J. Northington, Ph.D. 

T.chn i ca 1 0 i rector' . ./ 

----~~---------------------------------------------------------
We would appreciate a telephone call if you have any questions 

about this report. (213)949-2225 
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Value - If the result is a value g~eAter than o~ equal to the 
Detect ion' Limi t (OL). the ';I'alue is reported. 

NO - Indicates that the compound was anal~zedfor but nat 
detected. The minimum DL for the sample with the ND 
( •. g. 10. ND) is reported based an neces .arv· c onc entr.t i an 
or dilution actions. 

TR Indicate. an estimated value. This flag is used when 
the mass spectral data indicate. the presence of a 
compound that meets the identification criteria but 
the result is le.s than the .• pecified DL but greater 
than zero. 

J Indicates an estimated value. This flag is used when 
estimating a concentration fo~ tentativel~ identified 
compounds where a 1: 1 respon.e factor is assumed. 

• 

BZT0104(e)011616 



ORGANICS ANALYSIS DATA SHEET SAMPLE .: TIME B RAW 

LABORATORY: 
LABORATORY ID: 
DATE RECEIVED: 

CAS .. -----
6C!-7~-9 

la-9~-2 

6C!-~3-3 

111-44-4 
9~-~7-8 

~41-73-1 
106-46-7 
100-~1-6 
9~-~0-1 
9~-48-7 

39638-32-9 
106-44-~ 

621-64-7 
67-72-1 
98-9~-3 
78-~9-1 

88-7~-' 
10'-67-9 
6'-8'-0 

111-91-1 
120-33-2 
120-82-1 
91-20-3 

106-47-8 
87-68-3 
'9-'0-7 
91-'7-6 
77-47-4 
88-06-2 
9'-9'-4 
91-'8-7 
88-74-4 

131-11-3 
208-96-8 

99-09-2 

WCAS 
21'3B14 
09/16/8' 

SEMIVOLATILE COMPOUNDS (PAGE 1) 

LEVEL: 
MATRIX: 
DATE EXT/PREP: 
DATE ANALYZED: 

MEDIUM 
SOIL 
09/18/8' 
912'18' 

SPL-->EXTRACT: 
STANDARD ID: 

'Q: IHL::O.OIML: IML 
BNA46 

SENSITIVITY ID: 
UNITS: 

N-NITROSODIMETHYLAMINE 
PHENOL 
ANILINE 
SIS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1, 3-D I CHLOROBENZENE 
1,4-DICHLOROBENZENE 

UQ/Q (PPM) 

BENZYL ALCOHOL 
1,2-OICHLOROBENZENE 
2-METHVLPHENOL 
BIS(2-CHLOROISOPROPVL)ETHER 
4-METHVLPHENOL 
N-NITROSODIPROPLVAMlNE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BENZOIC ACID 
BIS(2-CHLOROETHOXV)METHANE 
2, 4-D I CHLOROPHENOL 
1,2,4-TRICHLOROSENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTAD I ENE 
4-CHLORO-3-HETHVLPHENOL 
2-HETHVLNAPHTHALENE 
HE XACHLOROCVCLOPENTAD I ENE 
2,4,6-TRICHLOROPHENOL 
2,4,'-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHVLENE 
3-NITROANILINE 

CONC 
=-== 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20.ND 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 

100. NO 
20. NO 
20.ND 
20.ND 
20.ND 
20. NO 
20. NO 
20.ND 
20. NO 
20. NO 
20.ND 

lOO.NO 
20.ND 

IOO.NO 
20. NO 
20. NO 

100.ND 

BZT0104(e)011617 



ORGANICS ANALYSIS DATA SHEET SAMPLE .. : TIME B RAW 

LABORATORY: 
LABORATORY 10: 
DATE RECEIVED: 

CAS .. 
===== 

83-32-9 
51-28-5 

100-02-7 
132-64-9 
121-14-2 
606-20-2 
84-06-2 

7005-72-3 
86-73-7 

100-01-6 
534-52-1 
86-30-6 

101-55-3 
118-74-1 
87-86-5 
85-01-8 

120-12-7 
84-74-2 

206-44-0 
92-87-5 

129-00-0 
85-68-7 
91-94-1 
56-55-3 

117-81-7 
218-01-9 
117-84-0 
205-99-2 

50-32-8 
193-39-' 
53-70-3 

191-24-2 

WCAS 
2153814 
09/16/85 

SEMIVOLATILE COMPOUNDS (PAGE 2) 

LEVEL: 
MATRIX: 
DATE EXT/PREP: 
DATE ANALYZED: 

MEDIUM 
SOIL 
09/18/85 

9125185 
SPL--)-EXTRACT: 
STANDARD ID: 

5G: IML: :0. 01ML: IML 
BNA46 

SENSITIVITY 10: 
UNITS: 

ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 

UGIG (PPM) 

DIETHYL PHTHALATE 
4-CHLOROPHENYL PHENYL I~THER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHI::NOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL E,rHER 
HEXACHLOR08ENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
BENZIDINE 
PYRENE 
BUTYL 8ENZYL PHTHALATE 
3,3'-DICHLOROBENZIDINE 
BENZO(A) ANTHRACENE 
BIS(2-ETHYUHEXYL)PHTHAL~TE 
CHRYSENE 
DI-N-DCTYL PHTHALATE 
BENZD(B ~ K)FLUORANTHENES 
BENZOCA)PYRENE 
INDENO(l,2, 3-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(QHI)PERYLENE 

CONC 
==== 
20. NO 

100.ND 
100.ND 

20.ND 
20. NO 
20. NO 
20. NO 
20.ND 
20.ND 

100. NO 
100. NO 

20. NO 
20.ND 
20.ND 

11000. 
20.ND 
20.ND 
20.ND 
20.ND 

100.ND 
20.ND 
20.ND 
40.ND 
20.ND 
20.ND 
20.ND 
20.ND 
20.ND 
20. NO 
20.ND 
20. NO 
20.ND 

RESULTS ARE REPORTED ON A WET WEIGHT BASiIS. 

BZT0104(e)011618 



ORGANICS ANALYSIS DATA SHEET SAMPLE #: TIME B RAW 

LABORATORY: WCAS 
LABORATORY ID: 2153B14 

Tentatively Identified Compounds 

CAS Compound Name Fraction Sc.n Estimated 
Number Conc(..» 

1. I C1r:k: "",,'H..,, c ,.,~~t1("~I4I'.v:;. I ~ I I Zc)('~ ... 

2. I f..1.b!.1 ~I.t:t..-,C!~~ '·.--d~~A .;,.s I ~A> I I 900 

3. I I I I 
4. / I I I 
S. I I / I 
6. I I I I 
7. I / I I 
8. I I I I 
9. I I I I -10. / I I I 
1I. I I I I 
12. I I I I 
13. I I I I 
14. I I I I 
15. I I I I 
1.6. I I / / 

7. I / / I 
a. I / I / 

19. I I I I 
20. I / I I 
2I. I I / I 
22. I I / / 
23. I I / / 
24. I I / I 
25. I I I I 
26. I I / I 
27. / I I I 
28. I I / I 
29. / I / / 
30. / / I I 

BZT0104(e)011619 



ORGANICS ANALYSIS DATA SHEET SAMPLE .: TIME B TREATED 

LABORATORY: 
LABORATORY ID: 
DATE RECEIVED: 

CAS • 
===== 

62-75-9 
18-95-2 
62-53-3 

111-44-4 
95-57-8 

541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 

39638-32-9 
106-44-5 
621-64-7 

67-72-1 
99-95-3 
78-59-1 
99-75-5 

105-67-9 
65-95-0 

111-91-1 
120-33-2 
120-82-1 
91-20-3 

106-47-8 
87'-69-3 
59-50-7 
91-57-6 
77-47-4 
89-06-2 
95-9:5-4 
91-:59-7 
99-74-4 

131-11-3 
209-96-9 
99-09-2 

'-

WCAS 
2153B10 
09/16/85 

SEMIVOLATILE COMPOUNDS (PAGE 1) 

LEVEL: 
MATRIX: 
DATE EXT/PREP: 
DATE ANALYZED: 

MEDIUM 
SOIL 
09/18/85 

912:5185 
SPL-->EXTRACT: 
STANDARD 10: 

:50: 1ML: :0.2ML: 1ML 
BNA46 

SENSITIVITY 10: 
UNITS: UO/Q (PPM) 

CONC 
=-== 

N-NITROSODIMETHYLAMINE 1. ND 
PHENOL 1. NO 
ANILINE 1. NO 
BIS(2-CHLOROETHYL)ETHER 1. ND 
2-CHLOROPHENOL 1. ND 
1,3-DICHLOROBENZENE 1. NO 
1,4-01CHLOROBENZENE 1. ND 
BENZVL ALCOHOL 1. NO 
1, 2-D 1 CHLOROBENZENE 1. ND 
2-METHVLPHENOL 1. ND 
BIS(2-CHLOROISOPROPVL)ETHER 1. NO 
4-METHVLPHENOL 1. NO 
N-NI TROSOO IPROPLYAMINE 1. ND 
HEXACHLOROETHANE 1. ND 
NITROBENZENE 1. NO 
ISOPHORONE 5. 
2-NITROPHENOL 1. NO 
2,4-DIMETHVLPHENOL 1. NO 
BENZOIC ACID 5.ND 
B IS ( 2-CHLOROETHOXV ) ME'THANE 1. NO 
2, 4-0 I CHLOROPHENOL 1. ND 
1, 2, 4-TRICHLOROBENZENE 1. ND 
NAPHTHALENE 1. ND 
4-CHLOROANILINE 1. ND 
HEXACHLOROBUTADIENE l.ND 
4-CHLORO-3-METHVLPHENOL 1. NO 
2-METHVLNAPHTHALENE 1. NO 
HEXACHLOROCVCLOPENTADIENE 1. NO 
2,4,6-TRICHLOROPHENOL 1. NO 
2,4,:5-TRICHLOROPHENOL :5. NO 
2-CHLORONAPHTHALENE 1. ND 
2-NITROANILINE 5. NO 
OIMETHYL PHTHALATE 1. ND 
ACENAPHTHYLENE 1. NO 
3-NITROANILINE 5. NO 

BZT0104(e)011620 



• 
ORGANICS ANALYSIS DATA SHEET SAMPLE *: TIME B TREATED 

LABORATORY: 
LABORATORY 10: 
DATE RECEIVED: 

CAS * 
====== 

83-32-9 
51-28-5 

100-02-7 
132-64-9 
121-14-2 
606-20-2 
84-66-2 

7005-72-3 
86-73-7 

100-01-6 
534-52-1 
86-30-6 

101-55-3 
118-74-1 
87-86-~ 

85-01-8 
120-12-7 
84-74-2 

206-44-0 
92-87-~ 

129-00-0 
8S-68-7 
91-94-1 
S6-55-3 

117-81-7 
218-01-9 
117-84-0 
20S-99-2 

50-32-8 
193-39-S 
~3-70-3 

191-24-2 

WCAS 
21~3B10 

09/16/85 

SEMIVOLATILE COMPOUNDS (PAGE 2) 

LEVEL: 
MATRIX: 
DATE EXT/PREP: 
DATE ANALYZED: 

MEDIUM 
SOIL 
09/18/85 

9/25185 
SPL--:>EXTRACT: 
STANDARD 10: 

5G: 1ML: :0.2ML: 1ML 
BNA46 

SENSITIVITY 10: 
UNITS: 

ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
OIBENZOFURAN 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 

UGIG (PPM) 

DIETHYL PHTHALATE 
4-CHLOROPHENYL PHENVL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSOOIPHENVLAMINE 
4-BROMOPHENVL PHENVL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTVL PHTHALATE 
FLUORANTHENE 
BENZIDINE 
PVRENE 
BUTVL BENZVL PHTHALATE 
3.3'-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
BlS(2-ETHVLHEXVL)PHTHALATE 
CHRVSENE 
DI-N-OCTVL PHTHALATE 
BENZO(B ~ K)FLUORANTHENES 
BENZO(A)PVRENE 
INDENO(l.2. 3-CD)PVRENE 
OIBENZO(A,H)ANTHRACENE 
BENZO(QHI)PERYLENE 

CONC 
==== 

1. NO 
5.NO 
5. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
5. NO 
S.NO 
1. NO 
1. NO 
1. NO 

460. 
1.NO 
1. NO 
1. NO 
1. NO 
~.NO 

1. NO 
1. NO 
2. NO 
1. NO 
1. NO 
1.ND 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 

RESULTS ARE REPORTED ON A WET WEIGHT BASIS. 

BZT0104(e)011621 



ORGANICS ANALYSIS DATA SHEE~r SAMPLE .: TIME B TREATED 

LABORATORY: WCAS 
LABORATORY 10: 2153BI0 

Tentativel~ Identified Compounds 

CAS 
Number 

Compound Name Fraction Scan Estimated 
Cone (J) (hl"f) 

1. Ii't'S'"-1.I-~ I ?i ... C"'4t"'ZC""J(~·I& I' 4."'* 1 2.fV I __ Z;...D __ _ 
2. I ~-~~AMC" '1"'''''L·,.b'!'1A / iJ.t.f't 1 ____ I __ z~.;...""_· .. __ 
3 I I , ~~d 1 1 . (Iy, PINTle.'t C!'1t!d"'N9~ n --,.. ___ /,,,,,,,,-=0;.:.(;...' __ 
4. I _______________ l 1 1 ____ _ 

5. III 1 ____ _ 
6. III 1 ____ _ 
7 III 1 -----8. I I 1 1 ____ _ 
9. I 1 1 1 ____ _ 
10. 1 1 1 1 ____ _ 
11. I 1 1 , ____ _ 

12. I "' ____ _ 
13. 1 1 1 1 ____ _ 
14. I "' ____ _ 
15. I "I 
'0. I I' ,-----

7. 1 'I' -----.8. 1 I" -----19. 1 1 1 , -----20. 1 "I -----21. 1 1 1 , -----22. 1 "I -----23. I "I -----24.' 1 1 , -----25. 1 1 1 1 ____ _ 
20. 1 'I 1 ____ _ 
27. 1 1 1 1 -----28. 1 I' , ____ _ 
29. 1 1 1 , ____ _ 
30. 1 'I , ____ _ 

BZT0104(e)011622 



ORGANICS ANALYSIS DATA SHEET SAMPL.E .: TIME B RAW DUPL.'~~ 

LABORATORY: 
LABORATORY ID: 
'lATE RECEIVED: 

CAS • -----
62-7:5-~ 

18-~:5-~ 
62-:53-3 

111-44-4 
95-:57-8 

:541-73-1 
106-46-7 
100-51-6 
9:5-'0-1 
9:5-48-7 

39638-3~-9 

106-44-' 
621-64-7 
67-7~-1 

98-9'-3 
78-'9-1 
88-7:5-' 
105-67-~ 

65-8'-0 
111-~1-1 
120-33-2 
120-82-1 
91-20-3 

106-47-8 
87-68-3 
59-'0-7 
91-:57-6 
77-47-4 
88-06-2 
9:5-~'-4 
91-'8-7 
88-74-4 

131-11-3 
208-~6-e 
99-0~-2 

WCAS 
21'3B1' 
0~/16/e, 

SEMIVOLATILE COMPOUNDS (PAQE 1) 

LEVEL: 
MATRIX: 
DATE EXT/PREP: 

MEDIUM 
SOIL 
0~/18/a, 

DATE ANALYZED: 
SPL--)EXTRACT: 
STANDARD ID: 

9/2'/85 
'Q:1ML::0.01ML: lML 
BNA46 

SENSITIVITY ID: 
UNITS: 

N-NITROSODIMETHYLAMINE 
PHENOL 
ANILINE 
BIS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1. 3-D I CHLOROBENZENE 
1, 4-0 ICHLOROBENZENE 
BENZYL ALCOHOL 

UQ/Q (PPM) 

1, 2-D I CHLOROBENZENE 
2-METHYLPHENOL 
BIS(~-CHLOROISOPROPYL)ETHER 
4-HETHYLPHENOL 
N-NITROSODIPROPLYAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2.4-DIMETHYLPHENOL 
BENZOIC ACID 
BIS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1.2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTAD I ENE 
4-CHLORo-3-METHYLPHENDL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
3-NITROANILINE 

CONC 
• ••• 
i20.ND 
20.ND 
20.ND 
20.ND 
20.ND 
20.ND 
20.ND 
20.ND 
20.ND 
20.ND 
i20.ND 
20.ND 
20.ND 
20.ND 
i20.ND 
20.ND 
20.ND 
20.ND 

lOO.ND 
20.ND 
20.ND 
20.ND 
i20.ND 
i20.ND 
20.ND 
20.ND 
20.ND 
20.ND 
20.ND 

lOO.ND 
i20.ND 

lOO.ND 
20. NO 
20.ND 

100.ND 

BZT0104(e)011623 



ORGANICS ANALYSIS DATA SHEET SAMPLE tt: TIME 13 RAW DUPA.,c,..-,"" 

LABORATORY: 
LABORATORY 10: 
DATE RECEIVED: 

CAS tt 

===== 
83-32-9 
51-28-5 

100-02-7 
132-64-9 
121-14-2 
606-20-2 
84-66-2 

7005-72-3 
86-73-7 

100-01-6 
534-52-1 
86-30-6 
101-5~-3 

118-74-1 
87-86-~ 
85-01-8 

120-12-7 
84-74-2 

206-44-0 
92-97-~ 

129-00-0 
8'-69-7 
91-94:0-1 
'6-"-3 

117-91-7 
218-01-9 
117-84-0 
20'-99-2 

50-32-8 
193-39-5 
'3-70-3 

191-24-2 

WCAS 
2153B15 
09/161.9' 

SEMIVOLATILE COMPOUNDS (PAGE 2) 

LEVEL: 
MATRIX: 
DATE EXT/PREP: 
DATE ANALYZED: 

MEDIUM 
SOIL 
09/18/95 
9/2~/9S 

SPL--)EXTRACT: 
STANDARD 10: 

5G: IML: :O.OlML: 1ML 
BNA46 

SENSITIVITY 10: 
UNITS: 

ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 

UG/G (PPM) 

DIETHYL PHTHALATE 
4-CHLOROPHENYL PHENYL IETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSOOIPHENYLAMINE 
4-BROMOPHENYL PHENYL E'THER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
BENZIDINE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3'-DICHLOROBENZIDINE 
BENZO(A) ANTHRACENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
BENZO(B ~ K)FLUORANTHENES 
BENZO(A)PYRENE 
INDENO(l,2, 3-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(QHI)PERYLENE 

CONC 
==== 
20.ND 

100. NO 
100. NO 

20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 

100. NO 
100. NO 
20. NO 
20. NO 
20. NO 

10000. 
20.ND 
20. NO 
20. NO 
20.ND 

100.ND 
20.ND 
20.ND 
40.ND 
20.ND 
20.ND 
20.ND 
20.ND 
20. NO 
20. NO 
20.ND 
20.ND 
20.ND 

RESULTS ARE REPORTED ON A WET WEIGHT BASIS. 

BZT0104(e)011624 



• 
ORQANICS ANALYSIS DATA SHEET SAMPLE *: TIME B RAW DUP~c~ 

LABORATORY: WCAS 
LABORATORY ID: 2153B15 

Tent.tivelv Identified Compounds 

CAS Compound N.me Fr.ction Sc.n Estimated 
Number Conc('-') 

1. / e ...... ~ 5.1~J!A'nC K.,l)A(J",HtlttAJJ / ZNII / / 'lotio 

2. I U-tJ./~~ r~l!iM. ",~i)J ./ lNf / I ~ 

:J. I / / / 
4. / / / / 
~. I / I I 
6. I / I I 
7. I / I I 
8. I / / I 
9. / / / / 
10. I / / I 
11. I / I I 
12. I I I I 
1 :J. I I I / 
14. I I I I 
15. I I I I 

• 6. I I I I 
7 I I I I 
.a. I I I / 

19. / I I I 
20. I I I I 
21. / I I I 
22. / I I I 
23. I / I I 
24. I I I I 
2'. I I I I 
26. I I I I 
27. I I I I 
28. / / I I 
29. I I I I 
:JO. I I I I 

'-

BZT0104(e)011625 



OROANICS ANALYSIS DATA SHEET' SAMPLE .: TIME B TREATED 
'i:>'" , ... I '" T "-

LABORATORY: 
LABORATORY 10: 
DATE RECEIVED: 

CAS • 

==---
62-7~-9 
1S-9S-2 
62-S3-3 

111-44-4 
9~-~7-S 

S41-73-1 
106-46-7 
100-S1-6 
9~-SO-1 
9S-48-7 

3963S-32-9 
106-44-S 
621-64-7 

67-72-1 
9S-9S-3 
7S-S9-1 
88-7S-~ 

10S-67-9 
6~-S~-0 

111-91-1 
120-33-2 
120-82-1 
91-20-3 

106-47-8 
87-68-3 
59-~0-7 
91-S7-6 
77-47-4 
8S-06-2 
9~-9~-4 

91-~8-7 
S8-74-4 

131-11-3 
208-96-8 

99-09-2 

"-

WCAS 
21~3B11 
09/16/SS 

SEMIVOLATILE COMPOUNDS (PAOE 1) 

LEVEL: 
MATRIX: 
DATE EXT/PREP: 
DATE ANALYZED: 

MEDIUM 
SOIL 
09/lS/S~ 

9/2~/eS 

SPL--:>EXTRACT: 
STANDARD ID: 

~Q: 1ML: :0.2ML: 1ML 
BNA46 

SENSITIVITY 10: 
UNITS: UQ/O (PPM) 

CONC ----N-NITROSODIMETHYLAMINE 1. ND 
PHENOL 1. ND 
ANILINE 1. ND 
BIS(2-CHLOROETHYL)ETHER 1. ND 
2-CHLOROPHENOL 1. ND 
1,3-DICHLOROBENZENE 1. ND 
1,4-DICHLOROBENZENE 1. NO 
BENZYL ALCOHOL 1. ND 
1,2-DICHLOROBENZENE 1. ND 
2-METHYLPHENOL 1. ND 
BIS(2-CHLOROISOPROPYL)£nHER 1. ND 
4-METHYLPHENOL 1. ND 
N-NITROSODIPROPLYAMINE 1. ND 
HEXACHLOROETHANE 1. ND 
NITROBENZENE 1. ND 
ISOPHORONE 6. 
2-NITROPHENOL 1. ND 
2,4-DIMETHYLPHENOL 1. ND 
BENZOIC ACID S.NO 
BIS(2-CHLOROETHOXY)METHANE 1. ND 
2, 4-D I CHLOROPHENOL 1. ND 
1, 2, 4-TRICHLOROBENZENE 1.ND 
NAPHTHALENE 1. NO 
4-CI-LOROANILINE 1. ND 
HEXACHLDROBUTADIENE 1. NO 
4-CHLORO-3-METHYLPHENOL 1. ND 
2-METHYLNAPHTHALENE 1. NO 
HEXACHLOROCYCLOPENTAD I ENE 1. NO 
2,4,6-TRICHLOROPHENOL 1. ND 
2,4,~-TRICHLOROPHENOL S.ND 
2-CHLORONAPHTHALENE 1. NO 
2-NITROANILINE S.NO 
DIMETHYL PHTHALATE 1. ND 
ACENAPHTHYLENE 1. NO 
3-NITROANILINE ~.ND 
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ORGANICS ANALYSIS DATA SHEET SAMPLE .: TIME B TREATED 

LABORATORY: 
LABORATORY 10: 
DATE RECEIVED: 

CAS • 
===== 

83-32-9 
51-28-~ 

100-02-7 
132-64-9 
121-14-2 
606-20-2 
84-66-2 

7005-72-3 
86-73-7 

100-01-6 
534-~2-1 
86-30-6 

101-"-3 
118-74-1 
87-86-:5 
8'-01-8 

120-12-7 
84-74-2 

206-44-0 
92-87-5 

129-00-0 
8:5-68-7 
91-94-1 
'6-:5:5-3 

117-81-7 
218-01-9 
117-84-0 
20:5-99-;2 

50-3:2-8 
193-39-5 
:53-70-3 

191-24-2 

WCAS 
21:53Bll 
09/16/85 

SEMIVOLATILE COMPOUNDS (PAGE 2) 

LEVEL: 
MATRI X: 
DATE EXT/PREP: 
DATE ANALYZED: 

MEDIUM 
SOIL 
09/18/85 

9/2:5/8' 

j;) ... ,~ I C"'T"'£ 

SPL--)-EXTRACT: 
STANDARD 10: 

'G: lML: :0.2ML: 1ML 
BNA46 

SENSITIVITY 10: 
UNITS: 

ACENAPHTHENE 
2,4-0INITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 

UG/G (PPM) 

OIETHYL PHTHALATE 
4-CHLOROPHENVL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-0INITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
BENZIDINE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3'-OICHLOROBENZIDlNE 
BENZOCA)ANTHRACENE 
BIS(;2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
OI-N-OCTYL PHTHALATE 
BENZOCS • K)FLUORANTHENES 
BENZQCA)PYRENE 
INOENO(l,2, 3-CD)PYRENE 
OIBENZOCA.H)ANTHRACENE 
BENZQ(QHI)PERVLENE 

CONe 
==== 

1. NO 
'.NO 
S.NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
S.NO 
5.ND 
1. NO 
1. NO 
1. NO 

490. 
1. NO 
1. NO 
1. NO 
1. NO 
5. NO 
1. NO 
1. NO 
2. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 

RESULTS ARE REPORTED ON A WET WEIgHT SASIS. 
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OR GAN I C S ANAL YS I S OAT A SHEI::T 

LABORATORY: WCAS 
LABORATORY 10: 2153811 

SAMPLE.: TIME B TREATED 
:>uP", r.A ri. 

Tentatively Identified Compounds 

CAS Compound Name Fraction Scan Estimated 
Number Conc(~) 

l. I 7''''''T~6.0''''~'~'4.!i. -1 ~,. 1 ~~ I ~O 
-, 
Co. I . ~!!!' ..... - ::t!: ''''':fT~ ay';).t4M"~· 1 fSM4 - 1 1 ZOO", 
3. I U. ~t~.tlIt.rl~'.iI. £,a&·"J~ -I BAM- I I ~uu 

4. I -1 1 I 
5. I -1 I I 
6. I -1 I 1 
7. I -I I I 
8. I -I I I 
9. I 1 1 I -
10. I 1 1 1 -11. I -1 I 1 
12. I -1 1 I 
13. I 1 1 I -
14. I I 1 I -
15. I 1 1 1 -
16. I 1 1 1 -17. I -' 1 I 
18. I -' 1 I 
19. 1 1 1 I -20. I 1 1 1 -21. I -' 1 I 
22. 1 -1 1 1 
23. I -' 1 1 
24. I I I I -25. I I I I -26. 1 _I 1 I 
27. 1 -' 1 1 
28. 1 I 1 1 -29. I -1 I 1 
30. 1 -' 1 1 
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Calweld/ATW 
Job No. 2153 

LABORATORY REPORT 

Sample: Time B (Oupl icate analy.ses) 

Ba.e Neutral/Acids 

Treated 
Mix 1 

7 E-07 

R .... 

October 8, 1985 
Page 9 of)r 

Dup. 
Treated 
Mix 2 Dup. 

2 E-Oo 7 E-07 3 E-05 

ug/g (PPM) 
Treated 

Dup. Mix 1 Dup. 
------------------ -----------------------------
Pentachlorophenol 
C18-C30 Hydrocarbons 
Isophorone 
Pentachloroanisole * 
NA - Not analyzed 
* - Approximate 

11,000 

* 2,000 
ND(20 
NO (20 

10,000 400 490 
2,000 2,000 2,000 
NO (20 5 6 
ND(20 20 40 
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TIME OIL COft)ANY 
PORTLAND, OREGON 

PENTACHLOROPHENOL SAMPLING & ANALYSIS 

Prepared by 
RIEUEL ENVIRONMENTAL SERVICES 

P.O. Box 5007 
Portland, Oregon 97208 

October 18, 1985 
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Introduction 

Between 1967 and 1982 Time Oil Company operated a pentachlorophenol (PCP) 
facility at its North Portland, Oregon, terminal. This facility consisted of 
blending and storage operations used to prepare commercial pentachlorophenol 
solutions. The facility consisted of various storage and mixing tanks, a 
warehouse, a bermed, unpaved containment area, various pumps and a truck 
loading area. 

The facility geography is essentially f1~t and is located less than 1/4 mile 
from the Willamette River. The soil is principally fine to medium sand with 
some silt. Ground water is reportedly found from 10 to 20. feet below the 
surface in this area. During June of 1985, a portion of visibly contaminated 
soil in the containment area was excavated and disposed of as a hazardous 
waste. This excavation left a depression in the northwest corner of the 
containment area sloping gradually to approximately four feet below the 
adjacent grade. Surface soil was disturbed during this process and, as such, 
surface sampling was not expected to be representative of conditions existing 
prior to excavation. 

During the years of operation, severalinternrtttent PCP discharges were known 
to occur, especially during mixing and transfer operations. These discharges 
resulted in soil contamination in and around the containment area. Initial 
site visits in April 1985 indicated visible P~P conU.ination of soils in this 
vicinity. A sampling plan for surface and subsurface soils extending through 
the vadose zone was designed and initiated in July 1985. 

This sampling and analytical protocol was designed to estimate the spatial 
limits of PCP contaminant migration in the vadose zone of the soil in and 
immediately adjacent to the PCP containlllent area facility. As such, a 
systematical gridding arrtY was used in lieu of randoa or other types of 
probability sampling. No attempt was made to sample underneath structures or 
paved areas. The protocol was not intended to determine the average 
concentration of PCP in soil at the facility since the area sampled was not 
expected to be honogeneous nor to represent a specific population of PCP 
concentrations. Therefore. statistical evaluations such as mean and standard 
deviation, have only academic significance in respect to these data. 

However, since the origin points in the regular sampling arrays were randomly 
selected (i.e., a systematic random sa~ling procedure). there is no reason why 
some or all of this data could not be used for this purpose at a future ti •• 
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Sampling 

All sampling was performed in accordance with EPA publication SW846, WTest 
Methods for Evaluating Solid Waste w• Surface soil sampling was achieved using 
a small trier and/or sampling scoop. Subsurface samples were obtained using a 
6- continuous flight hollow stemmed auger fitted with a 2w split-spoon sampler. 
All sampling equipment was decontaminated between samples with a trisodium 
phosphate wash, water rinse, hexane wash and a triple rinse with distilled, 
deionized water. Auger flights were decontaminated by high pressure steam 
cleaning between bore holes. 

Samples were obtained from two areas. Area 1 consisted of a peripheral surface 
margin surrounding the containment areas on all of the available sides (see 
Figure 1). Area 2 consisted of the area inside the containment wall. All 
samples from each site were placed in new 16-ounce wide-mouthed glass jars 
previously washed with laboratory cleaner, water rinsed, hexane washed, air 
dried and rinsed three times with distilled, deionized water, then fitted with 
teflon-lined caps under clean conditions. Samples were labelled with client 
identification, sample number, date, time, sampler's name, sample location, and 
other pertinent information. Containers were sealed and placed in portable, 
refrigerated ice chests for transportation to the laboratory. Samples were 
delivered to the laboratory by RES courier within 48 hours after collection. 
Chain of custody forms accompanied all samples from original field sampling to 
final analysis and are included in this repo~ (Appendix A). A field log of 
each sample was generated on site during sampling and retained for future 
reference. 

Preliminary surface sampling in Area 1 was performed by preparation of a 
composite sample obtained from sub-areas A, 0 and F by pooling grab samples 
taken with triers or spoons at 10-foot intervals, five feet aw~ from the 
contaimilent area. 

Secondary surface sampling was conducted in Area 1 by obtaining individual grab 
samples using triers or spoons. The sample sites are numbered 1-81 and are 
indicated on Figure 1. Secondary samples were obtained in response to the 
detection of significant concentrations of PCP in preli.inar.y composite samples 
from sub-areas A and 0, above, and were used solely to estimate the li_its of 
contamination beyond the containment area. As stated earlier, no attempt was 
made in this sampling and analytical protocol to deter.ine average (mean) 
values of PCP contamination. 
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Sampling in Area 1, peripheral samples, was performed to ascertain the surface 
margins of the contaminated area. It was arbitrarily assumed that the area 
within the containment walls was contaminated with PCP and the peripheral 
margins of this area established as consisting of the warehouse south wall, the 
east and west concrete walls and the southern edge of a pipeline transecting 
the containment area as indicated in Figure 1. Three concentric, 10-foot-wide 
marginal strips were staked out surrounding this boundary and are indicated by 
broken lines in Figure 1. The 10 foot marginal strips were subdivided into 
areas A, Band C to the west, 0, E and F to the south, and G, H, and I to the 
east (see Figure 1). 

Sampling of Area 2, the containment area proper, was perfo~d to evaluate PCP 
concentrations at the surface and at depth in subsoils to the saturated zone. 
Grab samples were obtained from a 2-foot x 2-inch split spoon sampler pressed 
through a 6-inch hollow-stem augered bore hole, and were placed in l6-ounce 
sample containers as previously described. Decontamination procedures, chain 
of custody, labelling and logging were identical to Area 1 samples. Auger 
flights were decontaminated at thecompletton of each coring to prevent cross 
contamination. Samples were taken at a maximum depth of a, 2. 4. 7 and 12 feet 
below the surface elevation of the unexcavated portion of the containment area. 

Due to the sloping contour of the containment area caused by the excavation, 
the surface elevation below grade was measured from a string line pulled 
tightly between two unexcavated surface points and spanning the sampling point. 
Elevation of sampling site surfaces below 'th1s grade line was measured using a 
rigid ruler and is shown in Table 1. Data from this table was used to 
calculate the actual auger depth below the surface required to obtain the split 
spoon samples to a11gn all samples 1n the same respect1ve horizontal plane. 
This data is listed in Table 11 and indicates the actual depth drilled below 
the surface required to obtain a sample at the noainal depth listed (0. 2, 4, 
7, or 12 feet). In cases where it was deemed practical. soil was hand 
excavated to the depth corresponding to the first sampling depth indicated and 
the sample obtained manually with a small trier or spoon. 

The horizontal array of borings was selected to .ini.ize the IIIxi .. distance 
from any given point in the sampling area to the nearest boring. To do this 
most effectively. a triangular grid was staked off. The array was based on a 
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triangle with an east-west base of 25 feet and a north-south height of 18 feet. 
The maximum distance from any pOint on the grid to the nearest sample pOint in 
this case is 13.34 feet as opposed to 14.14 feet for a standard 20-foot x 20-
foot rectangular array. This selection allowed for the placement of additional 
wells just outside the containment wall without increased cost, thereby 
improving coverage with fewer sampling paints (reference: Parkhurst, D.F., 
Optimal Sampling Geometry for Hazardous Waste Sites; Environmental Science & 
Technology, ~ No.7, p. 521 (1984]). The triangular grid is indicated on 
Figure 1. Bore holes are indicated by the symbol -.- and are labeled with 
alpha symbols J-Z. A table of samples SQ obtained is given in Table III. 

Following sampling, borings were sealed with bentonite grout in accordance with 
state well sealing standards under the direction of a registered geologist. 
Decontamination water, collected into tubs, was analyzed and, following receipt 
of negative results for PCP, disposed of on site. 

Results 

Samples were analyzed by Coffee Laboratories, Portland, Oregon, using EPA 
SW-846 protocols. Soil samples were SOhxlet extracted using EPA protocol 
#3540. Procedure '8040 was utilized with electron capture quantification for 
PCP analysis. Results are expressed in milligrams of PCP per kilogram soil 
(ppm, dry weight). At sites where results could be expected to approach zero 
(based on results from adjacent sites), samples were held but not analyzed. 
The results are listed in Table IVA-E. Preli.tna~ compostte results are shown 
in Table IVF and confirm PCP contamination beyond the containment wall. 

These tables list PCP concentrations at each sample site as well as the X and Y 
coordinates used to locate these sites on the plan drawing (Figure I). These 
coordi nates are ti ed to an arbi trary gri d as shown on Fi gure 1. The northwest 
corner of the containment wall is located at coordinates X-76, Y-I66 (76,166), 
for sake of reference. Each sampling depth is listed on a separate table. 
Copies of the laboratory reports are listed in Appendix B. 

The coordinate data and concentration results were plotted using an 
interpolating contouring program (In-Situ Corp., Laramie WY). This package 
performs smoothed contouring of the data using a trtangularization method and 
bivariate interpolation. Contours were generated fro. surface samples 
(regardless of elevation below grade) and 2-, 4-, 7- and 12-foot depths below 
grade. The contours are plotted on Fi gures 2A-E. These contour diagrams have 
been reduced and printed on ~lar sheets in addition to the attached figures. 

BZT0104(e)011634 



TABLE I 

TIME OIL CO. - PORTLAND. OREGON 

Depth of Borinft Site Surface sam)le Below Grade 
( oriz. String Line 

Boring Depth 

J 0 

K 6-

L 3 1 

M 0 

N 0 

0 0 

P liS-

Q 2 1 6-

R 0 

S 0 

T 21 

U . 0 

V 0 

w a 
x 21 

y 3 1 

Z 0 
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Boring 

J 

K 

L 

M 

N 

0 
p 

0 
R 

S 

T 

U 

V 

W 

X 

Y 

Z 

NOTE: 

TABLE II 

TIME OIL CO. - PORTLAND, OREGON 

Actual Split-Spoon Sample Depths Below Grade 

Nominal Depth 

0 2 4 7 12 

0 0-2' 2-4' 5-7' 10-12' 
NA 0-1 1/2 1 1/2-3 1/2 4 1/2-6 1/2 9 1/2-11 1/2 
NA NA Surf (11-) 2-4' 7-9' 
0 0-2' 2-4' 5-7' 10-12' 
0 0-2' 2-4' 5-7' 10-12' 
0 0-2' 2-4' 5-7' 10-12' 
NA Surf (4-) 0-2' 3-5' 8-10' 
NA NA 0-1 1/2 2 1/2-4 1/2 7 1/2-9 1/2 
0 0-2' 2-4' 5-7' 10-12' 
0 0-2' 2-4' 5-7' 10-12' 
NA Surf 0-2' 3-5' 8-10' 
0 0-2' 2-4' 5-7' 10-12' 
0 0-2' 2-4' 5-7' 10-12' 
0 0-2' 2-4' 5-7 ' 10-12' 
NA Surf 0-2' 3-5' 8-10' 
NA NA Surf (U-) 2-4' 7- 9' 
0 0-2' 2-4' 5-7' 10-12' 

Actual depths indicate depth of bott~ of split-spoon. 

NA • 
Surf • 

Not aYailable 
Surface sample obtained by hand excayatfon at depth 
indicated in parentheses 
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TABLE: III 

TIME OIL CO. - PORTLAND, OREGON 

Nominal Split-Spoon Sample Depths 

Boring 0 2 4 7 12 
Surface 0_2' 2_4' 5_7' 10-12' 

J X X X X X 

K X X X X 

L X X X 

M X X X X X 

N X X X X X 

0 X X X X X 

P X X X X 

Q X X X 

R X X X X X 

S X X X X X 

T X X X X 

U X X X X X 

V X X X X X 

W X X X X X 

X X X X X 

Y X X X 

Z X X X X X 

NOTE: X = Sample 
_. Not available due to excavation 
NO = Not sampled due to presence of groundwater 
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TABLE IVA 
TIME OIL CO. - PORTLAND, OREGON 

PENTACHLOROPHENOL IN SOIL 

Surface r.ontour Data 

Coord;nates Concentrat;on Coord; nates Concentration 
Sample I X Y Mg/Kg Core 1/ X Y Mg/Kg 

1 81 111 13500 J 142.5 161 1400 
2 71 171 29 j( 117.5 161 N/A 
3 71 161 500 L 92.5 161 N/A 
4 71 151 5450 M 67.5 161 4720 
5 71 141 5560 N 155. 143 4280 
6 71 131 8760 0 130 143 3000 
7 71 121 4870 P 105 143 N/A 
8 71 111 92 Q 80 143 N/A 
9 71 101 20 R 142.5 125 1712 

10 81 181 16 S 117.5 125 522 
11 71 181 7 T 92.5 125 123 
12 61 181 9 U 67.5 125 26550 
13 61 171 95 V 155 107 317 
14 61 161 175 W 130 107 3385 
15 61 151 18 X 105 107 N/A 
16 61 141 229 Y 80 107 N/A 
17 61 131 88 Z 80 179 21 
18 61 121 6 
19 61 111 3 
20 61 101 2.5 N/A = Not Ava;lable 
21 61 91 5.2 
37 81 95 857 
38 91 96 1130 
39 101 97 17 
40 111 98 3.5 
41 121 98 3.1 
42 131 99 3.2 
43 141 100 2.4 
44 151 100 1.8 
45 161 101 171 
46 71 84 3 
47 81 85 3.6 
48 91 86 6.1 
49 121 87 3.2 
50 131 88 1.5 
51 141 89 2.3 
52 151 90 1.7 

"- 53 161 91 1.9 , 54 171 92 1.2 
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TABLE IVB 

TIME OIL CO. - PORTLAND, OREGON 
PENTACHLOROPHENOL IN SOIL 

Two Foot Contour Data 

Coordinates Concentration 
Core II X r Mg/Kg 

J 142.5 161 3 
K 117.5 161 8.8 
L 92.5 161 NIA 
M 67.5 161 87* 
N 155 143 3.1 
a 130 143 59 
P 105 143 16 
Q 80 143 tUA 
R 142.5 125 34 
S 117.5 125 252 
T 92.5 125 123 
U 67.5 125 44 
V 155 107 260 
'II 130 107 15 
X 105 107 4.5 
Y 80 107 N/A 
Z 80 179 14* 

N/A • Not Available 
* = Data points omitted from contouring 

program to reduce extrapolation error 
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TABLE IVC 

TIME OIL CO. - PORTLAND. OREGON 
PENTACHLOROPHENOL IN SOIL 

Four Foot Contour Oata 

Coordinates Concentration 
Core * X Y • Mg/Kg 

J 142.5 161 3.6 
K 117.5 161 10.5 
L 92.5 161 7200 
M 67.5 161 22 
N 155 143 238 
0 130 143 23 
P 105 143 15 
Q 80 143 2205 
R 142.5 125 50 
S 117.5 125 184 
T 92.5 125 534 
U 67.5 i25 55 
V 155 107 380 
W 130 107 8.1 
X 105 107 1.3 
Y 80 107 598 
Z 80 179 2 
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CORE # 

J 

K 

L 

H 

N 

0 
P 

Q 

R 
S 
T 

U 

V 

W 

X 

Y 

Z 

TABLE IVD 
TIME OIL CO. - PORTLAND, OREGON 

Pentachlorophenol in Soil 

7 Foot Contour Data 

COORDINATES 
X Y 

142.5 1&1 
117.5 161 
92.5 161 
67.5 161 

155 143 
130 143 
105 143 

aD 143 
142.5 125 
117.5 125 
92.5 125 
67.5 125 

155 107 

130 107 
105 107 
80 107 

80 179 

CONCENTRATION 
mg/kg 

( ~~A) 

3 
8400 

1 
(NA) 
13 
130 
700 
500 
1130 
75 
5 
1 

1 
1.9 
700 

7 
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CORE # 

J 

K 

L 

M 

N 

0 
p 

Q 
R 

5 

T 

U 

V 

W 

X 

Y 

2. 

TABLE IVE 
TIME OIL CO. - PORTLAND, OREGON 

Pentachlorophenol in Soil 

12 Foot Contour Data 

COORDINATES 
X Y 

142.5 161 
117.5 161 
92.5 161 
67.5 161 

155 143 

130 143 
105 143 
80 143 

142.5 125 
117.5 125 
92.5 125 
67.5 125 

155 107 
130 107 
105 107 
80 107 
80 179 

CONCENTRATION 
mg/kg 

. NA 
2.3 

2030 
690 

NA 
38 
450 
1150 

1 

217 
90 
NA 
3.4 

1.9 
1.0 
720 
1.0 
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TABLE IVF 

TIME OIL CO. - PORTLAND, OREGON 
PENTACHLOROPHENOL IN SOIL 

Preliminary Surface Composites 

Area PCP (mg/kg) 

A 660 

o 860 

G 17 
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The scale on the ~lar prints is such that the contours are superimposable on 
Figure 1 (site plan). This allows for facile comparison of PCP concentration 
profiles at depth with surface features of the facility. A reference point on 
Figures 1 and 2(a-e) is located at (76,166) for ease of alignment. 

Conclusions 

As seen in Tables IVA-E, PCP concentrations range from 1 ppm to 26,550 ppm. 
Two foci of contamination are seen at the surface. One is located at 
coordinates (83,168) in the northwest corner of the containment area. A second 
focus occurs just outside the containment wall to the west at coordinates 
(65,125). Additional minor contamination sites occur at the surface in various 
positions throughout the sample area; however, no prominent concentration peaks 
are evident. This may be due, in part, to the partial excavation mentioned 
previously or to vehicle traffic or other activl~ in this area. 

No evidence of penetration of the ·loading area" focus below 2 feet was 
observed. Note that the results of the 2-foot contouring fail to demonstrate a 
continuation of the foci found at the surface. This is due, in part, to the 
excavation which removed the 2-foot material and to the definition of surface 
samples as su~face material regardless of relationship to elevation (i.e. 
surface samples are not equivalent to -g foot- samples). This phenomenon is 
indicated by the lack of sample sites on the 2-foot contour at boring sites L, 
M, Q, Y and Z. The lack of high PCP concentrations at boring site U, 2-foot 
contour, implies that no significant penetration occurred at this site and that 
PCP contamination at this site is restricted to narrowly distributed but high 
concentration surface contamination. 

Contours at 4, 7 and 12 feet indicate appreciable attenuation of PCP 
concentrations with increasing depth. The maximum concentration at 12 feet is 
2030 ppm located at boring -L-. Note that no samples were analyzed at boring 
sites _Ja and aN- at 7- or 12-foot depths, since concentrations above these 
depths indicated that concentrations near zero could be expected. No sample 
was obtained at aU- due to loss of sample when groundwater was encountered. 

The slight tendency of the PCP plume to tail off to the south implies that 
groundwater flux may be diffusing the plume 1n this direction. This conclusion 
can only be substantiated by hydrogeologic evaluations of the site, however. 
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The contaminant plu~ maybe restricted at the surface by the presence of the 
warehouse foundation. This structure could be expected to prevent diffusion of 
the PCP plume to the north by presenting a physical barrier to contaminant 
migration. Identification of concentrations of PCP beneath the building on 
contour plots is a function of the contouring program and may not be indicative 
of actual plume morphology in this area. 

Sunwnary 

Significant PCP concentrations were dete~ted in soil at Time Oil Co.'s north 
Portland operation. Contamination was pronounced at two focal sites, one at 
the northwest corner of the containment area and one at the west side of the 
containment area. Surface concentrations ranged from 1.2 °mg/kg to 26,500 
mg/kg. Sampling at depth indicated significant PCP concentrations at the 
northwest focus descending to the saturated zone and approximately 8-12 feet. 
Concentrations at 12 feet ranged from 1.0 mg/kg to 2,030 mg/kg. Analytical 
data from surface, 2-, 4- 7- and 12-foot samples were contoured and plotted and 
may be related to an area plan drawing of the same scale. 
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• : I I I 
i I I 

".~",,,, •• II" lSi,. .. ,,, .. , 0.1. / Tim. ! A.ceiYfd by: (J.,,,,,,,,,, n,h"Quilh,d by: IS.''' .... '" I 0 .. , I Timt Rtui.,d by: /S.,,,.,,, .. , 

g~~~\ 7 .. ~t;D'V' ~ I 
-

".lIftquhh •• by: iii,.. .. ",.' Oll,/Tim, RtUi."d by: IJ., .. "",., n .linQu" .... 'd by: IJ.,,,,,,,.,, OUt I T,m, Atcti.,d bf. /J.,...",,.' 
I J l 

! 
, 

",II"",hh,cI by: ,.., .. """, D ... j lim. n,ui.,d 101 l.bof '10''1' by: OUt /lIn 

/J .,,, """, I 

.. I J I -L ____ _ 
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! 

r-1-V .. 7 7-; .. ~ -
il'it I " ... ~ 7-~'I I~&b I . \.:\~,J~(- S(j"~/6r~u.,,v / tSIDtK.Cj(C,'t" 
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\ ~~tlr)tJ.i.(~ ~<t I?J:. c;p I .. -'" " ".;. ~ ~- '(1m cp" I 
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I I l ---, i 
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ITA. NO. DATI T,"" • nAtiON LOCATION 
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p .. .:< }'J'J ~~'t I I 
f-'f }-;Yl 140S 
p 7 1.,:)'( l'ftc ! 
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~ --, 
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t ;. t' Ie- : ~ P?"'> /_.", .-.('" 
all 7i· cl I/J(.S:{ I I I II~~~ . \ '" I \ ... A .... )'., ... ~... y' . e_ 

i - ----~' ... -
I I 

I 
.. -'- 1 . I 
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: I i L 

".""'vi,h •• by: IS.,.. .. ,,"" 0 .. , 'Tim. ! R.Cti,.d by: /S.,,,,,,,.,, I RtlinQui,h,d by: IS.,,,,, .. ·,' ! O,lt I Tim. A.eti.,d by: /S.,,,.,,,'9' 

R ~el.e,J.t'r 7~1Sil1/0{)? . ~> I 
".lIft~"I.h ... Ity: IS;,,, .... ,., Ou./Tim, RtCti,tel by: IS.,,, .. ,,,., n,linQu"h, .. by: IS .• """,.I OlU I Tim, 

I I l 
AeU"",hh,d lIy: ,..,.. .. ",., D ... I',m, ! 

, 
Rtu ... d 10/ L.bollIOlY loy: 011' I T.mt R,m"Io, 
IS·, .. "",., i I 

I 
.. I i 

0011""''''''' C)olp'''' ." ........... ,,,'.-... ; Cc t. I. c ..... ·" .. o. ".'11 , "" I ,---~-----

Figure 3. Example of chain-ol stody record . 
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. 
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\ I I 
, 
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I 
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"""'q"ieh.4I tlr: lIi"..,,,,.,, 
1T-~~;i~'~!R:~:U" 

A,linqullh,d by: IS.,,,,,,,,,, 

IR~~w. 
... lInll"II".4I br: IIi",,,,,,.,1 Cu./Tim. A.eti •• d by: IJ"~" n,linqullh.,. by IS-,,,,,,,,,I 
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I 

I 

I,:MAFKS 

-

-
1.J'u ~r ...... \{(' -

, 
I 

I 

I -I 
I 
I 
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! 0.1, I Tim, Att:,i.,d b): IS.,,,.,,,,.,, 

I 
Tim, I A,e,i.,d b): IS.,,,.,,,,.,, 

0,,, j T;m, A,(,i"d by: jJ.,...",,.,, Tim~ I A,(,i"d by: jJ.,...",,.,, 

---
".llnCl ah.! br: ,.",,,,,,,1 

i1-~~::a 
Roo,; ... ,,, l'b'''''~ 1 Du, /Tim, A,mllkl 

:4J ~ 
I~ M 

.--

It '''''N . d. A I I 
N/ 

I 

-L ) o."ttItvU."~ Or •• " .. An_"".'1'1'" '''I.~I~ C.It, •• c •• '.,·" ... ' ~'I'" 

Figure 3. Example of c:hain-of-r.ustody record. 
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I II H , , 
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I I 1 
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I 

i 
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-IR.linQUilh.d by: lSi,,,,,,,,,, 0 ... I Tim. 

I 
R,liftq.,ith.d It,: IIi"..,,,,,, 

t<~ 

.IE MAl K S 

A.cei"d by: lSi,,,,,,,,., 

R.lftcaul.",d It,: ".,,,,rv,d 1- A.linqu.,h,c by: /S.,,,II,,'., 0 ... I Tim. Rlui •• d by' Ui,..,rv,.1 

0 ... /Tim. I A.mllllS . ' 

~~~~~ ______ ~~~~~~~~~~~~~-L ____ ~_~ __ ~ ________________ _ 

3·· 060~ 
Figure 3. Example of chain- r.ustody record. 

0\ 

" 
V1 

?£ 
"0 
r--z 
C") 

n 
::r 
lilt ... 
:;, 

o .... 
Q 
~ 

i. 
'< 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
-->. 
-->. 

(J) 
(J) 
(J) 

• f lNM£NTAL PROTECTION AGENCY 
0111(1 01 Enlo.umtnl 

I CHAIN OF CUSTODY REconD 

/ 1/ / -'''OJ. NO. PROJECT NAME 

301 \ T, fv\e.-O\ 1 NO 

SAMPLERS: IS.,,, .. ,,,., 

R~'~~ 
OF 

CON 

~ • T AIHE AS 

IfA. NO. DATI TI/.tl • "ATION LOCATION 
~ 
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I/~ 
, -
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, -
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A 
• fAINEAS 

IrA.HO. DATI TIM 1 c ITATION LOCATION 
~ 
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---i ~"""""'''' 0., ..... An .......... ' ... , ....... ,;'C •• , ,. C"'''.''"o' "'~"'" 
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Figure 3. Ex'ample of chaill-of-"'Jstody record. 
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v- " ; 1 11.J~ )( I 
tJ -/l- I, 19,~ J( ~~r J 
i\.l - Ii " ISX" .x... ~.~-2.r ) i 

j • : , 

! : • 
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• I , 
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7-;~;;~!111;"~1 
Rtlinquilhtd by: 1$.,,,,, .. ,,, 

~fl" ...... .,u .. 

~ 9.A\..oLJ~~ 
" •• """ ..... -.,: II;,.. .... ,,, O"I/Tim. RI"ivIII by: ".,"""'('/ R.linqu'Ih.d by: IS.,,,,,,,.,, 
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! .. - ... ~ ." ~ .... -. DhJ"m. Au"" .... 'ob.",,,,.,, , ! O ... /Tim. A.mll~1 
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Figure 3. Example CJf chaill-of-c:ustody record . 
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./ 

COFFEY LABORATORIES, INC. 
, ,,.,.1- V,·16-

RSC.'V.a 

JUl 1 ~ 1985 
4914 N.E. 122NO AVE. 

POR11.ANO. OREGON 97230 
(503) 254-1794 

Fi~j~, E~v:ponmEntai S~rv!c~s 

F. ij. E:o)~~ = ?2() 
~C~tI2no, 0r~;cn 97023 
~t;e~~ion: Jonn ?uaaicK 

Pent~cniorophE~oj 

RESuLTS 

660 mg i~:g 

:-50ut~ PrImary Latera~ 

17 mgikg 

'oat at Henll "0ttI~ 

JUI y 17, 1935 

Log wA8507Gl-E. 

BZT0104(e)011672 



COFFEY LABORATORIES, INC. 
~91~ N.£.l22ND AVE. 

PORnAHD. OREGON 97230 
(503)~1794 

Riedei Environmental SerVices 
P.O. Box 3320 
Portland, Oregon 97023 
Attention: John RuddicK 

RI:C&;IVIIZO 

Sf P 2 '( 1985 
foot of North Portsmo" ... 

July 25, 1985 
Log 'A850717-L 

Anaiysis Rt·quested: Pentachlorophenol (PCP) Analysis of SCJil Samples 

1'1ethod: ErA SW 846 with Eleitron Capture Quantitation 

SAMPLE ID RESULTS SAMPLE ID RESULTS 

STATION TIME PCP mg/J.:g STATIm" TIME PCP mgiKg 
- - --- . - .. ------- ------- ------ ---------
~re. /-. Area C 

12:00 13,500 23 12:43 Hold 
2 12:02 29 24 12:44 Hold 
-. 12:04 500 2S 12:46 Hold ~. 

4 12:06 5,450 26 12:48 Hold 
IC' 12:08 5,560 27 12:50 Hold ..J 

G 12: 10 8,760 28 12:52 Hold 
~ 12:12 4,870 29 . 12:54 Hold ( 

8 12: 14 92 30 12:56 Hold 
9 12:16 20 31 12:58 Hold 

Area B 32 13:00 Hold 
j,(j 12:18 16 33 13:02 Hold 
1 1 12:20 7 34 13:04 Hold 
12 12:22 9 35 13:06 Hold 
13 12:24 9S 36 13:08 Hold 
14 12:26 17S 37 13:30 357 
15 12:28 18 Area D 
16 12:30 229 38 13:32 1, 130 
17 12:32 88 39 13:34 17 
13 12:34 6 40 13:36 3.5 
19 12:36 3 41 13:38 3. 1 
20 12:38 2.5 42 13:40 3 ... . .:. 
21 12:40 5.2 43 13:42 2.4 

44 13:44 1 .8 
4S 13:46 171 

THIS REPORT CONTINUES 
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COFFEY LABORATORIES, INC. 
4914 H.E. l22HO AVE. 

PORll.AHO. OREGON 97230 
(503) 254-1794 

Riedel Environmental S~ryices 
Page Two 

..July 25, 1985 
Log 'A8~0717-L 

Attention: John RuddicK 

Analysis Requested: Pentachlorophenol (PCP) Analysis of Soil Samples 

Method: EPA SW 346 with Electron Capture Quantitation 

SAMPLE ID RESULTS 

STATION TIME PCP mg/Kg 
------- ------ ---------
Area E 

46 13:48 3.0 
47 13:50 3.6 
48 13:52 6. 1 
49 13:54 3.2 
50 13:56 1.5 
51 13:58 2.3 
C'-, 
...J ... 14:00 1.7 
53 14:02 1.9 
'54 14:04 1.2 

Area F 
55 14:06 Hoid 
56 14:03 Hold 
57 14:10 Hold 
58 14: 1.2 Hoid 

·59 14: 14 Hold 
60 14: 16 Hold 
61 14: 18 Hold 
6::? 14:20 Hold 
63 14:2:::? Hold 
64 14:24 Hold 
;5 14:26 Hola 
66 14:28 Hold 

SMC/g.&' 

" 

SAMPLE [D 

STATION TIME 
------- ------
Area C 

67 14:30 
68 14: 32. 
69 14:34 
70 14:36 

Area H 
71 14:38 
-? ,,- 14:40 
73 14:42 
74 14:44 
7S 14:46 

Area 1 
76 14:45 
77 14:50 
78 14:52 
79 14:54 
80 14:56 
S! 1~:00 

Sincere I y, 

Susan M. Cofley, 
Presld"nr. 

RESULTS 

PCP mg/Kg 

---------
HOld 
Hold 
Hold 
Hold 

Hold 
Hold 
Hold 
Hold 
Hold 

Hold 
Hvld 
Hoid 
Hold 
HOll 
Hot 
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Ried~l Environmental Services 
P. O. B.y,,: 3320 
Portl~nd, Oregon 97023 
Attention: John Ruddick 

Ju i y 30. 198'5 
Log ItA8~0728-: 

Ar,iilYSli; Requested: PF.ntacrllor·ophe~ol (PCP) Arl31ysis of SCll Samples 

M~;hoct: EPASW 846 wlth Electron Capture QuantitatlOn 

SA:-1PLE r D 

STATION 

5-0 

..., -' ... ' ... 
..:. - .;. 

- -.l -
-- , 

- - 1 2 '-

r-l- Co 

t·' - ""\ 
~"1- ..! ,.j e. '7 

~-I-l 2 

V -.:, .: - ..., 

r-.; 
i< -
;:. - 1~ 

,SMC /:Js 

TIME 

1 SCI~ 
14 ... 0 
! 50C' 

1505 
082') 
·j3·30 
oeEts 
0846 

1 5':'0 
I-~ ~..,_. 

_ J _.' 

tj;-'".3S 

075,; 
c·eoo 
14(,'5 
,41S 
! .. ~·O 
1425 
143= 

RESULTS 

PCP mg ,'1-~9 

522 
i712 
3385 

2J. 
1'; 

~. .... 
H\i ,.j 
Heid 

47""20 
·S7 
~ . .., -.... 

HOld 
~eij 

10.S 
H'.:)i!,\ 
H,jij 

SAMPLE ID 

STATi O~" T II"l£ 

- -,\..t_ 'J 

0-2 

- -'''; -,. 
c~ - i 2 

.1 - oj 

J-::;' 
.J-4 
.j-7 

N-O 
!\l- ~ 
~1-4 

r-,;-7 
i'J-!2 

U-(· 
l'-2 

IJ- 1:: 
U-!7 

144'5 
1 1 15 
1315 

1 :c40 

1440 
103': 
1040 
lu4"'\ 
1 C::~ 

1430 

1':I 'j5 
lO!~ 
10':0:: 

1 ... 2(' 

t·n-= 
144~ 

.455" 
1'5!~ 

1530 

Susan M. CC;';'l!'!. 
f'r e"1 ·:ier. t 

RESIJLTS 

PCF mg/L~ 

l-1:;ict 
ri:, I :! 

;, .. 
3.t5 

~: ~ I .:: 

:O;:\J 

-:. 1 -' .... 
-, ",.~ --'.' 

Ho:. I.::: 

H: .:.1 
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COFFEY lABORATORIES, INC. 

Riedel Environmental Services 
P.O. Box 3320 
Portland, Oregon 97023 
Attention: John RuddicK 

.".IU. 1ZZM Awe. 
......... OItt7Z30 

....... fSU) zsc.17M 

August 1 t 1985 
Log IA85072j-Z 

AnalVsis Requested: PentachloroPhe~ol (PCP) Analysis 01 Soil Sa~ples 

Me tr,oa: EPA SW 846 with Eiectron Capture Quantitation 

SAI'iPLE ID RESULTS 

STATION TIME PCP mg /":g 
------- ------ ---------

_ J p - 1330 16 
?-4 1405 15 
F--;- 1410 Hold 
F - 1: 1420 Hold 

L- ... • 1345 7200 
.... - ,. 1505 Hoid 
L-12 1515 Hold 

Q- .~ 1435 2205 
',;,1 - l 14-"5 Hold 
I~- 1':: 1455 Holrt 

R-2 1555 :34 
R-.J. 1600 SO 
R-7 161() Hold 
R-12 1620 Hoici 

W-2 0800 15 
""'-4 0810 8. 1 
W-I 0820 Hold 
\.i-I2 0830 Hold 

Water Tub 0930 106 ,.gll 

Resu its In mg/kg uniess otherwise stated. 

5MC/gs 

SAMPLE ID 

STATION TIME 
------- ------
5-2 
5-4 
S-7 
5-12 

,-0 
T-2 
T-4 
1-7 
T-12 

.r" - 4 
'(-7 
...--12 

X-2 
X-4 
X --" 
X-12 

v-o 
V-2 
V-4 
V-7 
V-12 

0900 
0510 
0915 
0920 

0930 
0935 
0945 
0955 

1045 
1050 
1100 

1dS 
1120 
11:30 
1140 

1605 
1620 
1625 
1645 
1650 

Sincerely. 

~ M.cJh~ 
Susan M. Coil{y,u 
President 

i?ESULT5 

PCP /. m<J .• -.g 
--------_. 

..,--.:.::-..;:: 
18-+ 

Moid 
~oid 

NQ Samc:E' 
123 
5340 

;~o I a 
Ho~d 

592 
Helt! 
;-;0 i .:: 

.... 5 
1 • 3 

HO i" 
/"10; IJ 

-:.~~ -... 
260 
-c-
·=,~v 

HOlo 
rioict 
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Riedel Environmental Services 
P. o. Box 5007 
Portland, OreQon 97208 
Att~ntion: John RuddicK 

.... ".L 122M A_ 
......... OIIt7UO 
"-' C~l' ~11M 

RECEIVED 

SEP 271985 

Foot of North Portsmouth 

August 27, 1985 
Log tA850813-F 

Sample ID: Time Oil Sample Description: 5011 

Anal~sis Requested: Pent.chloropheno' 

SAMPLE NUMBER PENTACHLOROPHENOL 

~-7 3 

L-7 8,400 

M-7 < 1.0 

0-7 13 

P-7 150 

Q-~ 700 

s -? 1, 130 

T-7 7S 

U-7 5 

Y-7 700 

Z-7 7 

Results in mg/Kg 

SMC/db 

Sincere t y, 

~ f'l. cJJ'U 
Swran ". co,-JJ;,' 
Pre.ident 
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COFFEY LA.BORA TORIES, INC. 
4'14 IU. IZZnd A_ 

........ 0It'nlO 
"'-= (SOl' ~179C 

Riedel Envlronmenta) Services 
P.O. Box 5007 
Portland, Oregon 97208 

Attention: John RuddicK 

Anaiysis Requested: Pentachlorophenol (PCP) 

Sample DescrlPtion: Time-Oil Site 

SAMPLE ID 

Ri' 
V7 
Wi' 
X7 

~: 12 
Ll2 
M12 
012 
P12 
Q12 
R12 
S12 
T12 
VI2 
W12 
X12 
t 12 
Z12 

< denotes -less tnan M 

ReSults in mg/Kg 

PCP 
-----
SOO 

1.0 
< 1 .0, 

1.9 

2.3 
2030 

690 
38 

450 
1150 
< 1 

< 

212, 222 
90 
3.4 
1.9 
1 •. 0 

720 . 
1.0 

1 

September 5, 1985 
Log IA850723-Q 

Sincere' y, 

s~. ':o;fc:tfo 
President 

SMC/gs 
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AND PROPOSED REMEDIATION PLAN 

FOR PENTACHLOROPHENOL CONTAMINATED SOIL AT: 

TIME OIL CO. 

NORTHWEST TERMINAL 
12005 NORTH BURGARD ROAD 

PORTLAND, OREGON 

VOLUME III - WORK PLAN 

ECOVA Corporation 
18640 NE 67th Court 
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NONDISCLOSURE STATEMENT 

The following information, furnished in connection with the: Preliminary Work Plan for Soil and Groundwater 
Remediation, Time Oil Northwest Terminal, Portland, Oregon, specifically identified in Section 2.2 . Conceptual 
Engineering Design. 4 • Project Costs, Appendix C • Ecova PCP Research, and Appendix D • Analytical Data 
Report of this Work Plan, constitutes trade secrets or conficiential commercial and financial information which 
the Offeror believes to be exempt from disclosure. The Offe:ror requests that this information not be disclosed 
to the public, except as may be required by law. The Offeror requests that this information not be used in whole 
or part by Time Oil for any purpose other than to evaluate the Work Plan, except that if a contract is awarded 
to the Offeror as a result of or in connection with the submission of the Work Plan, Time Oil shall have the right 
to use the information to the extent provided in the contract. 
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1. INTROlDUCTION 

Ecova Corporation was retained by Time Oil Company to develop a Preliminary Work Plan for 
remediating soil and groundwater contaminated with pentachlorophenol (PCP) at its -Northwest 
Terminal- in Portland, Oregon. This work plan outlines the approach that Ecova proposes to follow 
in conducting the work, including design and installation of the slurry/liquid treatment facilities, 
biodegradation of PCP contamination, dewatering of the slurries after treatment, and final disposal 
of treated soil and groundwater. The work plan also addresses Ecova's participation in support of 
regulatory agency approval of the remediation pi all. Included in this work plan are descriptions of 
the individual tasks to be performed, the managemellt team assigned to carry out the project activities 
(Section 3.0), the project schedule showing task duration and milestones (Section 4.0), and the project 
costs provided in Section S.D. 

1.1 SITE BACKGROUND 

Time Oil operates a petroleum products terminal in Portland, Oregon, that provides tank storage 
facilities for its products as weJl as custom storage for outside customers. Until recently, Time Oil 
also operated a PCP mixing facility at the Northwest Terminal to produce products for a woodtreating 
chemicals manufacturing and distributing firm. Oplerations included melting blocks of virgin PCP, 
mixing with mineral spirits, and repackaging the mixlture for shipment. Operations were discontinued 
at the plant several years ago. 

During the time of plant operation, soils benellth and nearby the processing units became 
contaminated with the PCP product, especially ar,ound the drum or tank loading area near the 
woodtreating chemicals warehouse. Since the decomllDissioning of the plant, all of the PCP processing 
units have been removed. 

Time Oil has conducted a number of investigations of the extent of PCP contamination in the soils 
surrounding the facility and in downgradient groundwater. As a result of their confirmation of the 
presence of PCP in these media, Time Oil retained Ecova to study the information available and to 
develop this preliminary work plan for cleanup acti(llns. At present, there is no active enforcement 
action being taken relative to the site by any regulatory agency. 

1.1 SITE CHARACTERISTICS 

The site is located on the northern bank of the Willamette River, in the city of Portland, Oregon. 
The layout of the site is illustrated in Figure 1-1, Site Layout. Time Oil has identified approximately 
2,700 cubic yards of soil with PCP contamination excc:eding SOO ppm. From information provided by 
Time Oil, concentrations of PCP have ranged to 8400 ppm in the soil around the load out area near 
the southern corner of the warehouse for the plant. Concentrations declined rapidly a few feet away 
from the -hot spot., generally decreasing to concentra~ions of under 1500 ppm which is approximately 
the average concentration reported by Time Oil. 

Soil type is generally mixed sands, silts and gravels nl:>rmally associated with a former river channel 
environment. Little clay appears to be present near tbe surface, although lenses may occur at depth. 
With little clay present, the PCP tends to be mobile, migrating· downward into the soil vadose zone 
and entering the groundwater underlying the site, SOlille 18 to 20 ft below ground level. 

P133/821401~/8 1-1 
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As a confirmation of the levels of PCP in the site soils, Ecova conducted a sampling of the pile on 
July 29, 1988. Analyses of these samples were conducted by Ecova Analytical Services (EAS). The 
results of these analyses are presented in Table 1-1. These data confirm the levels of PCP reported 
by Time Oil and also confirm that there are significant variations in PCP concentrations within the 
pile of contaminated soil. 

A background soil sample was collected from the site as a check for background concentrations of 
PCP. This soil sample was a composite collected frllm several locations around the terminal property. 
The analysis of the sample suggests that it is representative of PCP concentrations in soils 
surrounding the site. A sample of groundwater was, taken from Well 8 at the site which did not show 
PCP contamination. However, analytical problem:s relating to poor spike and surrogate recoveries 
indicate a need to re-extract and reanalyze. 

TABLE I-I. Peatacbloropbeaol (PCP) CoaceatratloDS ID Soli Samples 

Sample 

W·I 
[·1 
S·l 
N-I 
Composite 

Backgrouad 

~CRtr.tiog (ppm) 

150 
1000 

2.1 
720 
6;10 

0.131 

In addition to the sampling data, other informatioD on PCP was examined. Time Oil has provided 
Ecova with exceptionally detailed in-house soil boring and groundwater data indicating the 
distribution of PCP in the soils around the site. Ecova has reviewed this information carefully to 
determine the following: 

1) The volume of soil to be excavated 
2) The approach for conducting the exc;avation 
3) The average PCP concentratioD in the excavated soil. 

The results of this investigation, included in App'endix A, Soil Boring Analysis, indicate that 
approximately 3440 bank cubic yards of soil, containing an average of 668 ppm of PCP would have 
to be removed. Soil within each soil horizon sampled that will need to be excavated is illustrated on 
the PCP concentration plots given in Appendix illustntions A-I through A·4. The average concentra
tion of 668 ppm is consistent with the composite sllmple shown in Table 1-1. This data will be 
included in the system design basis parameters pres-ented in Section 2.2, Conceptual Engineering 
Design. 

Since the soil boring study was conducted, Time Oil hIlS had earthmoving equipment push the surface 
contaminated soils into a pile over the hot spot in the approximate center of the former plant site. 
This resulted in covering the most contaminated soils while achieving a degree of mixing of the 
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different contamination levels. While the boring data and excavation approach outlined in Appendix 
A do Dot reflect the current location of contaminated soil at the surface or ground level, the data is 
taken to be representative of PCP contamination distribution at depth. 
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2. SCOPE OF WORK 

2.1 OVERVIEW 

Ecova bas developed a remediation program incorporating pbysical, cbemical, and biological 
treatment tecbnologies aimed at eliminating tbe PCP contaminants in the soil and groundwater. 
Contaminants will be separated from the soil media and biodegraded in solution to complete 
mineralization until tbe target levels arc acbieved. 

The goal of tbis program bas been to develop a cost-effective remediation strategy based upon 
biological degradation technologies which will redu4:e the PCP concentration to the levels acceptable 
to the appropriate regulatory agency, which is assulned to be Oregon Department of Environmental 
Quality (ODEQ). The program has been developed considering the following objectives: 

o Optimize the chemical and biological degradation of thc PCP through use of soil slurry 
technologies; 

o Develop flcxible rcmcdiation options that can treat both contaminatcd soil and 
groundwater; 

o Minimize the potcntial for migration of contaminants beyond thc treatment area; 

o Develop options that can be implemc:nted and completcd in timely manncr. 

o Usc, to the extent practicable, Time Oil resources available on-site; 

The proposed trcatment program is conccptually illustrated in figurc 2-1, Work Brcakdown Structure. 
As shown in this figure, work on the project will comn,ence immediately upon receiving authorization 
to proceed. Work will start with the engineering dcsign and procurement of equipment needed for 
remediation. Time Oil will secure approval of the treatment program by ODEQ. Ecova will support 
Time Oil in its negotiations with ODEQ as directed by Timc Oil's project manager and outlined in 
Section 2.3.2, Regulatory Authorization. 

Following completion of the engineering of the treatm4:nt system and regulatory authorization, Ecova 
will mobilize to the Portland site and commeDce construction activities. While the treatment system 
is being constructed, the contaminated soil will be completely excavated and stockpiled on a plastic 
liner. The excavation will theD be filled with borrow material obtained from the laDd treatment area. 

Upon completion of cODstruction of all of the treatlDent facilitics, the treatmeDt system will be 
operated on a batch basis until thc stockpiled soil has been fully treated. Groundwater will be 
pumped by the groundwater extraction system and trc~ated at the plant until thc negotiatcd target 
cleanup concentrations have beeD reached. With comp,lction of all treatment operations, the system 
will be decommissioncd and the site cleancd of any remaining trash and debris. Removal of the 
treatment equipmcnt units will proceed as discussed illl Section 2.3.7, Demobilization. 

As shown in figure 2-1, an onsite workcr bealth and safcty program will be implemented and 
conductcd throughout thc remediation program. 
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FIGURE 1·1. Work Breakdo.,. Structure 
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The conceptual engineering design of the treatmenlt system proposed for the remediation project is 
discussed below, followed by a detailed discussion I)f each task in the program. 

2.2 CONCEPTUAL ENGINEERING DESIGN 

Ecova has prepared a conceptual engineering design which fulfills the program objectives discussed 
in the overview. Figures 2-2, Block Flow Diagram, and 2-3, Process Flow Diagram, illustrate this 
design for the onsite treatment system at the TilDe Oil Northwest Terminal site for complete 
remediation of the PCP contamination present in soils and groundwater. 

Initial design parameters were determined from the data provided by Time Oil and Ecova treatability 
test results as presented in Appendixes A, B, C, and D. A summary of the primary design parameters 
is detailed in Table 2-1. 

TABLE 2·1. DesilD Basis Parameters For SoU Blctslurry Treatmeat System Time Oil CompaDY 

Assumed Parameters 

Contaminated Soil to be Treated: 
Percentage Oversize (20 mesh): 
Average PCP CODcentration: 
Slurry Solids Percentage: 
Contaminant Half Life: 
Slurry Tank Volume (2 units): 
Number of Batches: 
Soil Treated Per Batch Cycle: 
Mixer Horsepower RequiremeDts: 

3440 cubic yards 
15% 
680 ppm, dry soil 
35% 
1.4 days 
50,000 gallons 
32 
108 cU.!fd. 

Solid Phase Treatment/Disposal Area Size: 
1.0 hp/lOOO gals 
8,000 square feet 
2.5 feet Depth of Solid Phase: 

Derived Parameters 

Reactor Retention Time: 
Batch Cycle Time: 
Approx. Treatment Duration: 

Target Cleanup Criteria 
(PCP Cogcegtratjog jg Dry Soil) 

500 ppm 100 ppm 50 ppm 

0.6 days 
Continuous 
46 days 

3.9 days 
5.0 days 
1.60 days 

5.3 days 
7.0 days 
224 days 

As discussed iD the IDtroduction a composite PCP cOD,ceDtratioD of 680 ppm was obtained from the 
July samples obtained by Ecova from the site. In exanlining the soil boring data and interpretation 
provided by Time Oil, we conclude that this concent,'ation is approximately equal to the average 
concentration that would be obtained from a blendc~d feedstock made up from stockpiled soil 
following the plan shown in Appendix A, Soil Boring Alllalysis. The average concentration is the key 
parameter in the design basis since this value determines the feed rate to and residence time in the 
bioreactors. The quantity of contaminated soil present cleterminesthe capacity of bioreactor needed, 
the length of time needed for treatment given the average concentration and degradation rate, and 
the size of land treatment/disposal area needed. 
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The treatment system consists of the following major subsystems as discussed in detail below: 

o Excavation/Screening/Stockpiling Operation 
o Batch Mixcr Unit and Fccd Hoppcr/Convcyor 
o Shale Shakcr Scrccn Unit 
o Thickcner Unit 
o Slurry Bioreactor Unit 
o Groundwatcr Extraction Systcm 
o Aqueous Biorcactor Unit 
o Liquid Surge Tank 
o Solid Phasc Treatmcnt/Land Disposal Unit 
o Miscellancous Pumps, Piping, Etc. 

2.2.1 EXCA V A TION {SCREENING {STOCKPILING OPERATION 

To halt the migration of PCP contamination from the contaminated soil into the groundwater and 
to provide a blended fecdstock for thc trcatmcnt operation, Ecova will cxcavatc and rcmove the 
contaminated soils. Thc contaminatcd soils will thcn be screcncd, blcnded and stockpiled until the 
slurry trcatment system is rcady to acccpt thcm as fced matcrial. Excavation will follow the plan 
developed during tbc cnginccring phasc as prcviously dcscribed. 

During construction of thc trcatmcnt system the contaminated soil will bc complctely excavated, 
screened to minus 0.25 inch to rcmove construction debris or other oversizc material, and stockpilcd 
on a bermed plastic liner. The pilc will be covercd with polycthylenc shccting until reclaim 
operations for input to tbc trcatmcnt system commence. This stcp will result in a preparcd and 
blcnded feedstock for thc trcatmcnt systcm. Thc stockpilc will also provide containment for rainfall 
runoff to prevent any further contaminant migration. 

Removal operations will be performcd with two picces of standard carthmoving cquipment: a three 
cubic yard front end loadcr (wheeled) and a backhoe. Soil will be rcmovcd until soils that are not 
contaminatcd (througb testing) arc cncountcrcd or until the groundwatcr table is rcached. Tbe 
thresbold critcria used to distinguish contaminated from uncontaminated soils will bc establisbed by 
agreement with ODEQ and Time Oil before excavation commences. 

Tbc removcd soils will be passcd over a coarse scrcen located in the cxcavation arca. A two-stage 
Read Screen-All unit equipped with minus 2 inch and minus 0.25 inch screcns will bc uscd to remove 
construction dcbris, gravel and other oversize material. In Ecova's experiencc, tbis is an esscntial 
step to minimize downstream operating problems that oversize debris can cause for materials 
handling cquipmcnt such as pumps, conveyors and mixers. Oversize materials can be directly 
disposed in tbe solid pbase trcatment/disposal area or can undergo additional wasbing in tbc batch 
mixer to rcmove surface PCP contamination which might be present. 

Screened soil will be placed in lifts on a stockpiled area lined with a 12 mil polyetbylene plastic lincr. 
A low carthcn berm will surround the stockpile to contain any contaminated rainfall runoff and a 
plastic lincd sump area will be provided to catch and accumulate water. Any water captured will 
be pumped into tbe recovered groundwater storage tanto An equipment decontamination area will 
be included witbin the bermed, lined area to provide for cleaning of the earthmoving equipment after 
excavation of the contaminated soil is complete. A steamcleaner will be used to assure that 
dccontamination is tborough. Decontamination fluids accumulated in the sump will be treatcd in tbe 
treatmcnt system after startup. 
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Blending the excavated soil is important since the boring data indicate that there are significant hot 
spots. If these hot spots were to be fed into the: bioreactor, they could result in the kill-off the 
microorganisms and severely disrupt the biodegrad,ation process. Blending assures a slurry feedstock 
very close to the overall average PCP concentrat:ion. The screening operation will achieve some 
blending of the contaminated soil. Dislributed placement of the soils in the stockpile area will also 
facilitate the blending operation. 

After placement in the stockpile, the soil will be cl:)vered by six mil polyethylene plastic sheeting to 
control airborne dust emissions during storage. Tbe sheeting will be carefully weighted to prevent 
damage by the high winds occurring periodically illl the Willamette River valley. 

The excavation will be backfilled with borrow material obtained on-site. Borrow material will be 
obtained from the decontaminated slurry dispolsal landfill area (solid phase treatment), the 
construction of which shall be phased to coincide with the excavation operations. 

2.2.2 BATCH MIXER UNIT AND FEED HOPP'ER/CONVEYOR 

The first step in the treatment process operation will be to reclaim from the stockpile and feed the 
blended soil into a hopper/conveyor and into the batch mixer unit. In the batch mixer, the soil is 
tumbled to break up lumps and sprayed with water to form a thin slurry. Coarse screening of the 
feed material wiIJ have already been performed during the excavation, so the primary purpose of the 
batch mixer is to form the thin slurry for further scrc~ening in the shale shaker screen. Makeup water 
will come from the aqueous bioreactor tank with alkaline adjustment to raise the soil pH from 
around S to approximately 7.2 prior to feeding into the next units. 

The batch mixer unit is a rotating drum unit that ha:s low energy requirements, and is inexpensive to 
operate, reliable, and commonly available. The unit is portable and requires no concrete foundations 
for mounting. The unit will only be operated while charging the slurry bioreactor with a new batch 
of feed. 

2.2.3 SHALE SHAKER SCREEN UNIT 

After formation of the thin slurry, additional fine screening of the material will take place in the 
shale shaker unit mounted above the thickener tank. A shale shaker screen is a multideck, vibrating 
box screen used extensively in the oil drilling industry to remove rock and gravel from drilling muds. 
These have several screen decks which will successively remove oversize material from 0.25 to 0.033 
inch (standard 20 mesh screen). Minus 20 mesh particle size is optimum for maintaining a thick 
slurry with minimum mixer horsepower requirements and no sanding/settling problems. The unit 
discharges into the thickener tank. 

Oversize screened material is expected not to be c(,ntaminated, and therefore would be disposed 
directly in the solid-phase treatment land disposal al'ea. 

2.2.4 THICKENER UNIT 

Finely screened thin slurry from the shale shaker screen is thickened by removing excess water up to 
the necessary density for feed to the slurry bioreactol'. The design basis density is 3S percent solids 
which is an optimum slurry density for the type of soils found at the site. Overflow clarified water 
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is pumped to the aqueous bioreactor unit; underflow thickened slurry is pumped to the slurry 
bioreactor units. 

The Ecova thickener unit is a rectangular box tank that operates under a zone gravitational settling 
regime. The unit is fed from one end and overflows from the opposite end. Thickened slurry is 
withdrawn from the bottom of the tan~. The unit is a 15,000-gallon, transportable, modular steel 
tank that is mobilized to the site on a self-loading flatbed trailer. It requires no concrete foundation, 
normally being placed for operation on an asphalt or gravel pad. The unit comes equipped with 
plumbing and liquid pump for transport of the clarified liquid. 

2.2.5 SLURRY BIOREACTOR UNIT 

The Ecova Slurry Bioreactor unit is also a rectangular box tank that is equipped with three electric 
motor-driven slow speed mixer units. The mixer blades provide agitation to keep the slurry in 
suspension, well mixed and operating under aerobic conditions. Additionally, the unit is equipped 
with air sparge to provide oxygen in solution. 

Like the thickener unit, the bioreactor unit is a transportable, modular steel tank that is mobilized 
to the site on a self-loading flatbed trailer. Nominally, the unit has approximately a 25,000 gallon 
capacity. It also requires no concrete foundation, normally being placed for operation on an asphalt 
or gravel pad. 

Consideration was given to modifying the existing 38,OOO-gallon steel tank located at the site. While 
this is potentially feasible because the tank appears to be structurally sound, there are a number of 
possible complications that could make this conversion more costly than mobilizing a modular tank. 
The tank was engineered for holding oil or water liquids rather than high density slurries. This 
would undoubtedly reduce the capacity of the tank to that comparable to a standard Ecova bioreactor 
unit. The capital cost of modifying this tank is probably not warranted when the duration of 
operation is to be short (a few months). Finally, the unknown condition of the steel wall introduces 
some risk for slurry application. Therefore, an additional Ecova bioreactor will be mobilized. 

2.2.6 GROUNDWATER EXTRACTION SYSTEM 

In a separate letter dated August 11, 1988, Ecova proposed a program to install additional monitoring 
wells at the site. If appropriate, these wells could be used as groundwater extraction wells. The 
proposed program also included an evaluation of the overall groundwater situation and subsequent 
design of the extraction system for recovery of PCP contaminated groundwater. Pending additional 
study of the extent of groundwater contamination, the needed rate of groundwater pumping, and 
installation of any additional recovery wells or trenches, detailed design of the groundwater treatment 
component of this scope of work is not possible. 

However, the soil treatment system uses extensive quantities of water for slurry makeup and 
therefore large quantities of contaminated groundwater can simultaneously be treated in the slurry 
bioreactors, if available. It is likely that groundwater extraction and treatment may continue after 
completion of soil treatment. Therefore provisions for continued groundwater treatment have been 
included in the conceptual design. 

It is recommended that the groundwater study program proceed as quickly as possible to gather the 
needed data on quantities and contaminant concentrations. 
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2.2.7 AOUEOUS BIOREACTOR UNII 

A provision for an aqueous bioreactor unit has been included in the conceptual design of the 
treatment system. There arc several purposes for inclusion of this unit. First, the unit provides 
overflow capacity for storing water from the thickelller unit. Overflow water from the thickener will 
have solubilized some PCP from the slurried soil ,ilnd the bioreactor unit will provide capacity for 
treating this flow. Second, the unit provides additional bioreactor capacity for treating both overflow 
water and extracted groundwater. Groundwater would be pumped directly to this unit. Liquid 
bioreactors are capable of higher rates of degradation for PCP than are slurry- or solid-pbase 
treatment operations. Third, the bioreactor unit will serve as a source of decontaminated recycle 
water and biomass for fresh slurry makeup wben preparing another batch for the slurry bioreactor. 
Further, since tbe treatment of groundwater may need to continue after completion of tbe soil 
treatment phase, this bioreactor unit will provide the capacity. 

Tbe aqueous bioreactor will be constructed from the: 38,000 gallon tank currently on site. Modifica
tions necessary to convert the tank to this service inc:lude: 1) Thorough" cleaning and patching as 
needed; 2) Equipping the tank for compressed air sparge; 3) Modifying the piping to allow 
connection to tbe rest of the treatment system and pumps; and 4) Flow and level control instrumenta
tion. Overflow from this tank will be sent to the sll:rge tank for temporary storage. 

2.2.8 LIQUID SURGE TANK 

Provision has been included for an additional surge tank which will primarily be used to temporarily 
contain excess water which may accumulate in the system, such as during the rainy season, when 
bigher groundwater extraction rates are needed, or :if there arc restrictions on fresh makeup water 
availability during the summer dry season. 

Currently we anticipate this tank to consist of one I)f the existing horizontal tanks located on site 
(formerly buried gasoline tanks). These tanks arc tllae approximate capacity needed and appear to 
be in adequate shape. Capacity needed for the surge: tank is expected to be between 5000 to 10,000 
gallons. Modifications include flushing, leak repair, and piping connection. These borizontal tanks 
will have to be moved from their present location to allow construction of the treatment system. The 
tank selected (or service as the surge tank will be relocated onto a gravel pad which will serve as a 
supporting foundation. 

2.2.9 SOUD PHASE TREATMENT/LAND DISPOSAL UNIT 

After each batch of soil has fmished slurry treatment, the bioreacton will be emptied via pumping 
through a pipeline to the solid-phase treatment/land disposal unit that is located north of tbe 
treatment system. This unit will consist of an excavatil)n of approximately 38,000 square feet of clean 
soil to a depth of 2.S ft. As discussed previously, ctean soil from this excavation will be used as 
borrow material for filling the contaminated excavation near the warehouse at the site. 

This unit will not be lined with either a clay or membrane liner. By not using a lining, excess water 
from the treated slurry disposal will percolate into the groundwater up-gradient from the contami
nated site carrying PCP-degrading microorganisms into the contaminated area. This also serves to 
eliminate excess decontaminated water from the system. However. decanled water forming on the 
surface of the impoundment may be pumped back iDlO the surge or aqueous bioreactor tanks, if 
needed. 
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2.2.10 MISCELLANEOUS PUMPS. PIPING. ETC. 

Other equipment will be needed to fill out the necessary equipment list for operation of the 
treatment system. Included on this list are: 

o Piping to connect the processing units and pumps to each other; 
o Slurry and liquid pumps needed to move the materials through the piping and 

treatment units; 
o Air compressor to provide for bioreactor air sparging; 
o Leased earthmoving equipment for excavation and reclaiming operations; 
o Office and Lab trailer; 
o Gravel as a base for under the processing units; 
o Plastic liner for the stockpile only (12 mil black polyethylene proposed) 
o Clean sand to protect the liner during stockpile construction; 
o Electrical materials needed to provide electrical service to the treatment units; 
o Small hand tools; 
o Personal protective equipment including coveralls, gloves, etc. 

2.3 WORK PROGRAM 

Following the development of the conceptual treatment system as previously discussed, a planned 
program for implementing the installation and operation of this system onsite was prepared and as 
discussed below as illustrated in Figure 2-1, work breakdown structure. 

2.3.1 TASK ONE - TREATMENT SYSTEM OESIGN 

Upon authorization to proceed, Ecova will refine the conceptual engineering design as discussed in 
Section 2.2. The site will be surveyed by an Oregon licensed surveyor to provide an accurate base 
map. The engineering effort will focus primarily upon the civil design and construction of the 
materials handling, treatment and disposal subsystems for the soil slurry system. 

The excavation plan will be prepared in detail for: 

1) Removal of the contaminated soil including special operating considerations 
for shoring around the warehouse foundations to prevent structural damage; 

2) Materials handling including screening, blending, and transport operations; 
3) Layout and design of the stockpile area including the runoff water sump, 

berms, and liner; 
4) Removal and construction of the solid phase treatment/disposal area; and 
5) Backfilling sequence for borrow material. 

Design drawings will be prepared showing the equipment layout, cut and fill locations, and other 
information needed in the engineering effort. 

2.3.2 TASK TWO - SECURING REGULATORY AUTHORIZATION 

As the engineering design work progresses, it is assumed that Time Oil will conduct negotiations 
with OOEQ to secure approval of the treatment program. Ecova anticipates providing support to 
Time Oil in this effort in the form of professional consulting services, attending meetings with 
OOEQ, preparing and revising any needed submittal documents, etc. This support will be performed 
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as directed by Time Oil on a time and material basis. It is impossible to adequately anticipate the 
necessary level of effort required in negotiating witb ODEQ. 

We propose tbat Ecova services for this activity be provided on a change order basis. As an activity 
is identified that needs services provided by Ecova" a sbort change order would be prepared by the 
Ecova Project Manager and sent by facsimile for review and approval by Time Oil. Tbis cbange 
order would provide a sbort description of the spe(:ific service requested, tbe anticipated costs (not 
to exceed) to perform this activity, and tbe expected scbedule. Change Orders such as these typically 
do not exceed one page in lengtb and represent modifications to the contracted work. A copy of the 
change order would be signed by the Time Oil Projl:ct Manager and returned to Ecova which would 
authorize the work. A separate breakout of costs (,r this element would be provided on the invoice 
from Ecova. Using tbis system, Time Oil bas full control of any time and material costs tbat are 
outside the contract scope. 

Securing regulatory approval is a milestone in tht: remediation program since mobilization and 
cODstruction of treatment equipment should not commence until all regulatory constraints have been 
identified. 

2.3.3 TASK THREE· MOBILIZATION AND CONSTRUCTION 

With a final engineering design, an approved work plan, and equipment procured, Ecova will mobilize 
its construction and installation team to the Portland site to build the treatment systems. The mobil 
office/lab trailer will be set up. The treatment units will be mobilized by truck to the site and 
assembled. Gravel pads will be laid for placement of the tanks and treatment units. Piping and 
electrical cODnections will be made. Modifications tt) the 38,000 gallon tank needed to convert it to 
aqueous bioreactor service will be made. Connection to utilities will be made. 

Again, activities under this task would be sequencc~d to coincide with Task Four, Excavation of 
Contaminated Soil, so that the stockpile of contaminated soil is ready when the treatment system is 
ready to commence operations. 

2.3.4 TASK FOUR • EXCAVATION OF CONTAMINATED SOIL 

Task Four will consist of the activities previously desc:ribed in the Excavation/Screening/Stockpiling 
Operation in the Conceptual Engineering Design. 

2.3.5 TASK FIVE - STARTUP AND SHAKEDOWH 

Upon completion of the installation of all processinll equipment and construction of the disposal 
area, startup and shakedoWD of the treatment system \lnll commence. Since the treatment operations 
are expected to be operated in batch mode. careful monitoring of several initial batches will be 
followed to insure that biological activity is progressing as expected and that optimum biodegradation 
rates are obtained. During the first batch, an acclimated culture is being built up from the Ecova 
proprietary strain which will provide the optimum PCP biodegradation. After initial culture 
development, subsequent batches will be inoculated with the initial culture during recharge of the 
bioreactors. 

Startup and shakedown operations are expected to occu.r over approximately a one month period (two 
to four batches). 
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2.3.6 TASK SIX - TREATMENT OPERATIONS 

After establisbment of an acclimated culture and verification of complete biodegradation, treatment 
operations can proceed on a routine basis. As each batch completes the treatment cycle, the slurry 
reactors will be emptied and recbarged witb a fresh soil slurry. Treated slurry will be pumped to tbe 
disposal landfill area. Sequential batches will be run until the stockpile has been completely treated. 

The biotreatment system will operate in largely unattended operation mode during eacb batcb. 
Ecova will rely upon Time Oil personnel onsite to periodically monitor the rotating and moving 
equipment in tbe process for normal operation. In this manner, the system will not bave to be 
continuously manned, with subsequent cost savings to Time Oil. (In the event of equipment failure, 
an Ecova maintenance team would be mobilized to correct the problem.) The Ecova operations 
team will mobilize to Portland after completion of the biotreatment process for eacb batch. The 
operations team for routine batch reactor operation will consist of two Ecova tecbnicians from the 
Redmond office. 

After arriving at tbe site, the operations team will check out the operating equipment and commence 
pumping tbe treated slurry out of the bioreactors into the landfill disposal (solid phase treatment) 
area. 

2.3.7 TASK SEVEN - DEMOBILIZATION 

At tbe completion of all treatment activities, the treatment system will be decommissioned and tbe 
site cleaned of all trash. All decontaminated materials placed in the disposal area will be levelled 
and dewatered. 

As part of this work plan, we propose that all equipment owned by Ecova be allowed to remain on 
site after completion of the treatment activities (without imposition of a storage charge by Time Oil) 
until sucb time as it becomes necessary to mobilize it to another project site. This period would not 
exceed one year. By allowing storage of our equipment, Ecova is able to pass along the savings in 
demobilization cbarges to Time Oil wbich would otherwise be incurred. Demobilization cbarges 
would be incurred by the next project for which the equipment is used. 
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4. PROJECT COSTS 

Costs have been estimated for the remediation program and are presented in Table 4-1. As 
requested by Time Oil Company, costs have been prepared for each cleanup scenario 500 ppm, 100 
ppm, and 50 ppm. 

Costs were developed based on remediating 3440 cubic yards of contaminated soil Cost have also 
been provided in Table 4-1 for treating additional soil in excess of the 3440 cubic yards, should such 
soil be identified. All costs were developed based on a starting assumption of 680 ppm PCP from the 
blended stockpile. This assumption is based on soil samples obtained by Ecova and upon our 
evaluation of the soil boring data provided by Time Oil. Obviously the total volume of soil needing 
treatment (and hence total costs) will be affected by cleanup levels mandated by ODEQ. 

Included in the cost basis are engineering design, mobilization; excavation, blending and stockpiling 
of contaminated soil; construction and startup of treatment facilities; soil treatment; and equipment 
decontaminantion after treatment. 

Costs have not been included for negotiations and document preparation to secure ODEQ approval. 
As discussed in the text, these costs would be charged on a time and materials basis with an 
accompanying approved Change Order. 

Additionally, costs do not include demobilization of the treatment equipment. As discussed in 
Section 2.3.7, Task Seven-Demobilization, Time Oil will provide storage for this equipment for up to 
one year in Jieu of demobilization costs. 

Activity 

TABLE 4·1. Project COltl ror Cleanup Levell (50,100 + 500 ppm) 
Time on Site Remediation • Portland, Orelon 

50 ppm 100 ppm 500 ppm 

Total Project Costs S 348,839 S 311,538 $ 220,265 

Total Onsite Treatment 
Costs per cubic yard 

Additional Treatment 
and Excavation Costs 
per cubic yard 

Assumptions: 

101 

66 

1. Based on 3440 cubic yards of PCP contaminated soil 

91 

55 

2. Based on a starting assumption of 680 ppm from the blended stockpile 
3. Based on a half-life of 1.4 days 

64 

30 

4. For 50 and 100 ppm cleanup levels, operation is based on using two bioreactors operating on 
batch mode. For a 500 ppm cleanup level, operation is based on using one big reactor fed 
continuously. 
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5. PROJECT M,i\NAGEMENT 

5.1 PROJECT ORGANIZATION AND PERSOfllNEL 

Ecova has assembled an experienced project telilm to manage the onsite cleanup of soil and 
groundwater at the Time Oil Northwest Terminal site. Team members represent the engineering and 
scientific disciplines necessary to accomplish the gClals of the project. 

Technical responsibility for engineering, scientific and professional disciplines wiII rest with lead 
engineers and scientists. Key team members and their responsibilities are summarized below. The 
project organization is illustrated in Figure 5-1. Full resumes are provided in Appendix B. 

Mark Anderson, Sr. Project MaDager, will oversec~ all project efforts .. He has over 13 years of 
project management and engineering experience in the hazardous waste industry with extensive 
experience managing the cleaning of soil and groundwater. As Project Manager, Mr. Anderson will 
direct all aspects of day-to-day management on tecbnical, business, contractual, and administrative 
issues. Mr. Anderson will ensure that personnel and resources are available and fully utilized. He 
will analyze project requirements and maintain an up-to-date status of each phase of the project. Mr. 
Anderson will manage field, engineering and labe,ratory activities. He will be responsible for 
ensuring project safety and reporting contractual data iD support of all project requirements. 
Mr. Anderson will be Time Oil's day-to-day point of contact. 

Robert Scheck, Director Engineering, will oversee all engineering aspects of this project. His 
qualifications include 20 years of engineering process design and management. For this project he 
will analyze parameters for treatment system, manage the system operations, design efforts, and 
oversee the transfer of engineering parameters to the field. Mr. Scheck has designed soil and 
groundwater remediation systems of similar size and complexity to that at Time Oil in accordance 
with federal, state, and local regulations. 

John Hancock, Project Engineer, will design the soil treatment system. He will also be responsible 
for tbe preparation of engineering cost and manpclwer estimates. Mr. Hancock is a petroleum 
engineer and chemist who specializes in the design and maintenance of fluid systems adapted for soil 
and groundwater treatment. 

Jeffrey Powell, Field EnglDeer, will supervise the fabrication, installation. and operation of the soil 
and groundwater treatment systems. He will modify alny Time Oil equipment that will be used in the 
treatment program, direct the work of the field cret", and provide onsite equipment maintenance 
support. Mr. Powell has nine years of experience in field equipment fabrication, startup, and 
operation. 

John Kinsella, Vice PresldeDt, Geosc:iences aDd Field Operations, will support this project by serving 
as the groundwater recovery expert. He will manage t.he integration of the site groundwater recovery 
system into the soil treatmeDt program. Mr. Kinsella has conducted numerous similar site 
remediation projects. He is also expcricnccd in pClrmit applicatioDs for groundwater restoration 
programs and negotiation with federal, state, and loc,d agcncics. 
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William Mabaffey, Pb.D., Project Scieatist, will direct the operations of biological processes in the 
field, interpret microbiological data, and determine: all microbiological operating parameters. Dr. 
Mahaffey specializes in microbial biochemistry and bas 10 years' experience in biological degradation 
of organic chemicals. He has extensive experienc:e in the biodegradation of pentachlorophenol, 
petroleum hydrocarbons, chlorinated cQmpounds, aud other contaminants. Dr. Mahaffey is respon
sible for research efforts involving the isolation and c:nrichment of microorganisms collected from the 
field for use in promoting biodegradation. 

Rod Carr, Director of Aaalytlcal Services, will coordinate the services provided by Ecova's analytical 
chemistry laboratory. Mr. Carr has 20 years of experience in managing laboratory facilities, and 
manages the Ecova analytical laboratory in Redmollld, Washington. 

S.l SUPPORT SERVICES 

The project team will receive full support from tbe Ecova corporate headquarters in Redmond, 
Washington. Corporate accounting, administration, lind personnel functions will provide administra
tive support to the project throughout its duration. The Redmond headquarters will also serve as a 
source of scientific and engineering expertise to the project. Ecova is a complete hazardous waste 
research center and maintains ongoing waste remediation development work. Ecova's analytical 
laboratory, technology development laboratories, anell engineering design and fabrication capabilities 
will support all aspects of the project. Corporate slllpport services are described below. 

5.2.1 RECORDS MANAGEMENT 

Written documentation prepared during the course of the project will be clearly marked with the date 
and project number. Originals of all reports and correspondence will be kept in the central project 
file. All files generated as a result of this project will be available for review by Time Oil. Records 
originated during the course of the project will be COllI trolled and retained in the project central files, 
laboratory files, and the Ecova corporate permanent storage files, as appropriate. Proprietary 
information will be marked ·CONFIDENTIAL· and distribution will be limited. 

5.2.2 MICROBIOLOGY 

The Ecova Microbiology Group conducts research cc)ncerning interactions of microorganisms with 
ecological processes and environmental pollutants in complex ecosystems. The group consists of a 
nationally recruited scientific staff with training in Dllolecular biology, microbial ecology, microbial 
genetics, plasmid ecology, microbial biochemistry, and environmental chemistry. The group's 
research and development interests are focused on the: application of the mechanisms of biodegrada
tion on toxic and hazardous waste. 

Research and development of treatment processes is conducted at the Ecova Technology Develop
ment Center in Redmond, Washington. This facility contains a number of highly specialized 
laboratories that occupy 16,000 square feet of a 40,000 square feet building of which Ecova 
Corporation is the sole occupant. The facility was des,iped specifically to meet the needs of a large 
capacity research, development, and analytical program. 

Ecova's research and development program is desipeAi to respond to client research needs through 
practical application of innovative, independent investigations to complex problems. The group has 
a highly specialized group of scientists who work close,ly with research associates and environmental 
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engineers assigned to other groups within the company. This group will be available to provide 
technical and scientific advice to the project team. 

5.2.3 ENGINEERING 

Waste treatment processes and facilities are designed by registered professional engineers assigned 
to the Engineering Group. In-house staff expertise includes environmental, chemical, civil, 
mechanical, electrical, and construction engineering disciplines. 

Ecova engineers work closely with the firm's geologists, microbiologists, chemists, and regulatory 
affairs specialists in the design of treatment systems. They also assist in system fabrication, 
installation, startup, and operation. The firm's Fabrication Engineering group constructs the 
specialized treatment equipment and facilities that are typically not available ·off the shelr and is 
responsible for onsite installation and maintenance. 

5.2.4 ANALYTICAL SERYICES 

Ecova Analytical Services (EAS) is a full-service analytical laboratory specializing in the chemical 
analysis of environmental and hazardous waste samples. The laboratory is approved for work by the 
U.S. EPA under the Contract Lab Program (CLP) and by the U.S. Army Corps of Engineers. It 
currently provides comprehensive environmental analytical services to government and commercial 
clients and supports all Ecova remediation projects. 

EAS is staffed with highly qualified and experienced chemists. All laboratory personnel are 
experienced in analyzing toxic and hazardous waste samples. Through this experience, EAS provides 
clients with accurate, consistent, and reliable analytical services and reporting. Procedures, methods, 
and practices meet or exceed standards for environmental samples established by U.S. Environmental 
Protection Agency. In addition to standard analyses, the laboratory develops, validates, and performs 
custom analyses as required to meet a client's needs. 

5.2.5 QUALITY ASSURANCE/QUALITY CQNIROL 

Ecova has a comprehensive Ouality Assurance/Quality Control Program, which provides for 
uniformity and control of services. This program includes defined policies for: 

o Sampling and sampling control (chain-of-custody) 
o Laboratory procedures 
o Analytical services 
o Preparation of calculations, drawings, and reports 
o Control of computer data reduction software including verification and data 

management 
o Peer review 
o Personnel quality assurance/quality control responsibilities 
o Preparation and control of quality assurance documents 
o Personnel training 
o Record preparation, collection and maintenance 
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6. EXPERIENCE 

The bioremediation system proposed for cleanup of the Time Oil Company Site was developed within 
Ecova's ongoing hazardous waste treatment resc:arch and development program. This section 
provides an overview of Ecova's development of the bioremediation techniques and the constituents 
that can be treated. This section is followed by Ecova project summaries of site remediations that 
are similar in size and complexity to the Time Oil site. 

6.1 TECHNOLOGY DEVELOPMENT AND CA;PABILITIES 

Ecova's corporate policy is to develop and deliver nlultiple processes for the treatment of hazardous 
waste, based on an understanding of the science bebind the process. In bioremediation this involves 
an application of microbiological research and development with environmental and hydrogeological 
engineering. Ecova is the only commercial company with this level of expertise. Microbiologists at 
Ecova have determined the limiting physiological and environmental factors affecting the rate and 
extent of biodegradation of pentachlorophenol. This knowledge will be incorporated into the 
remediation of the Time Oil site. 

The bioremediation operating parameters to be u!ied at the Time Oil site incorporate processes 
developed for the biological remediation of pentachlorophenol, creosote, and other wood treating 
wastes developed by Ecova. This technology was dev,cloped during a 20-month treatment study Ecova 
conducted on behalf of a client responsible for the cleanup of a wood treating site, an NPL site in 
the Western United States (detailed on page 7-5). lEcova's work determined operating parameters, 
rates, and cleanup levels for a full-scale remediation program incorporating slurry-phase and other 
bioremediation processes. Research and develop,ment work from this project including data 
demonstrating the complete mineralization of pentachlorophenol is also included in Appendix C. 

The slurry-phase bioremediation techniques to be used at the Time Oil site were first used by Ecova 
at a client site in North Dakota in which more than 10,000 cubic yards of soil contaminated with high 
concentrations of chlorinated pesticides (up to 13,000 ppm 2,4-D) were remediated using both slurry-
and solid-phase systems. On this project, three slurry-phase bioreactor units, each capable of 

treating 26,000 gallons of fluid, were mobilized to the site. Material was withdrawn from a stockpile 
of highly contaminated soil and placed in a trommel unit that slurried the soil and separated out 
stones and rubble. The slurry was then pumped into the bioreactors for treatment. This project is 
described more fully on page the following page. 

Since this initial applicatioD, Ecova developed modific:ations to the slurry systems for the handling of 
petroleum-contaminated soil and hydrocarbon sludges, including those contaminated with penta
chlorophenol. 
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6.1 REFERENCES 

The following client references are provided from projects of scope and size similar to that at Time 
Oil. Full descriptions of these projects are provided on pages 6-3 to 6-8. 

6.2.1 WOOp TREATING WASTE BIOREMEPIATION DEVELOPMENT 

Ecova conducted a 20-month treatment study to develop advanced biological treatment techniques for 
the cleanup of pentachlorophenol and other wood treating wastes at a Superfund site in the western 
United States. The program encompassed basic laboratory research, bench-scale work, systems 
design, and follow-on field pilot demonstrations. 

Client Reference: Mr. Keith Piontek 
CH2M Hill 
P.O. Box 22508 
Denver, Colorado 
(303) 771-0900 

6.2.2 SOIL ENHANCEP SLURRY-PHASE BIOREMEDJATION 

Ecova managed soil and groundwater cleanup at a site in North Dakota that was contaminated as a 
result of a fire at a chemical storage facility. Slurry and solid-phase treatment technologies were 
used to treat more than 10,000 cubic yards of soil contaminated with chlorinated pesticides within a 
two-month time frame. A groundwater pump and treat system was implemented to remediate 
contaminated groundwater. 

Client Reference: Mr. Rick Anderson 
Westchem Agricultural Chemicals 
P.O. Box 31772 
Billings, Montana 
(406) 245-4171 

6.2.3 CONTAMINANT YOLATILIZATION/BIOREMEDIATION 

At a Superfund site in California, Ecova operated a groundwater decontamination system that 
removed both chlorinated hydrocarbons and soluble organics. A two-step process employing air 
stripping in conjunction with a bioreactor was implemented. A bench-scale model of the treatment 
system was developed to evaluate and define the operating parameters of the treatment system. 

Client Reference: 

P133/821401~/8 

Mr. Dan McCaskill 
Sr. Vice President 
Van Waters cl Rogers 
2600 Campus Drive 
San Mateo, California 
(408) 435-8700 
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IN SITU PROCESS DEVELOPMENT PROGRAM 
FORWOOD~TINGWMrrE 

PROJECT LOCA TlON: 
CUENT: 
INDUSTRY: 
CONTAMINANTS: 

PROBLEM: 

NPL Sitc - Wyoming 
Confidcntial 
Transportation (Railroad) 
Pcntachlorophcnol, Polynuclear Aromatic Hydrocarbons 

A formcr railroad tic-treatiDg plant has been named to thc NPL list due to significant creosote 

contamination. Thc lOO-aac plus hazardous waste site holds aeosotc-coDtaminated soil and groundwater 

in unlined surfacc impoundmcnts containing appromaatcly 1 million cubic feet of wastc. Pentachloro

phcnol (PCP) was found to be in excess of 150 ppm, significantly above the acceptable limit. Thc client 

is looking for an altcrnativc to incineration. 

SOLUTION: 

Ecova Corporation was hired to conduct a ~month treatability study and process developmcnt program 

to dcvelop advanced in situ treatment tec:Jmiques for this site. The study is designed to detcrmine thc rate 

and ultimate cleanup levels achievable with a tun-scale bioremcdiation program. Currently in thc final 

phases of thc program, Ecova has successfully proven and demonstrated that thc wastes can be 

bioremediated and PCP can be reduced to 2 ppm. The study included basic laboratory research and 

bench-scale work systems design. The contamination remediation tec:Jmiques examined are: 

• 
• 

Surfacc and subsurface soil bioremcdiation techniques 

Soil wash leachate and groundwater treatment evaluation 

Laboratory bench-scale studies, begun in the faD of 1986, include a thorough analysis of site soils and a 

series of micro column studies to determine the iDcrcucd effecmenesa of enhanced in situ biotreatment 

techniques. Bacterial formulations capable of recolonizing waste soils and degrading residual contami

nants are being tested =e~. Soil microcosm studies are also being undertaken to evaluate thc 

effectiveness of bacterial and nutrient systCDlS on target contaminants degradation and the conditions that 

promote biodegradation. 

Comprehensive pilot demonstrations, plaDncd to begin after completion of the bench-scalc work, will 

verify the eft'ectivenCSl of the treatment techniques and wiD provide design criteria, schedule, and budget 

for full-scale field work. The pilot dcmoastratioa wiD also verify the reaulta of the micro column studies 

under actual field conditions. 
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REMEDIATION OF' HYDROCARBON· 
CONTAMINATED GROUNDWATER 

PROJECT LOCATION: 
CUENT: 
INDUSTRY: 
CONTAMINANTS: 

PROBLEM: 

California 
Confidential 
Chemical Solvent Manufacturer 
Chlorinated Hydrocarbons and Soluble Organics, Aromatic 
Compounds., Ketones, Alcohols, and Glycols 

Underground storage tanks containing chemical solvents have contnDuted to large-scale groundwater 

contamination with c:hloriDated hydrocarbon and soluble organic mate~. An existing air stripping 

system was not effective in briDgiDg the grounciw.ller ioto compliance limits. The National Priority List 

site is subject to cleanup standards and discharge limits as utIIblished by the regionoJ office of the U.S. 

EPA and the Caiifomill RegioMI Waltr Quality QJfIt10l /JoQrd. 

SOLUTION: 
Ecova Corporation was CODtraded to operate a gs'oundwater decontamination system using a two-step 

process employing air stripping in conjunctiOD with a bioreac:tor system. This system, currently in 

operation by the client, combines physical and bio.logic:al technologies to remove a complex mix of 

contaminant from site groundwater. The site is a ,chemical blending. storage, and distribution facility. 

Groundwater and soil investigations conducted prc:viously revealed that the groundwater beneath the 

facility was contaminated with volatile organic COlllpoUDds (V0Cs) and soluble organic compounds 

including chlorinated hydrocarbons, aromatic compounds and various ketones, alcohols, and glycols. 

Ecova designed and constructed a bench-scale air lstripper and conducted biological treatability studies 

in the corporate laboratories using water from the site. These preliminary tests provided essential 

information for design of the full-sc:ale treatment s:~em, such as expected stripping efficiency and 

biodegradation rates. the laboratory study also de\'eloped the mia-obial inoculum used in the full·scale 

field bioreactor. 

The treatment system includes seven groundwater l-ecmery weDs and a hydraulic control system, an air 

stripper to remove VOCs of low solubility, and a mDlogic:a1 treatment system to remove soluble organic: 

compounds. The air stripper is a 35-ft high column with ioternal packing that ina-eases air-to-Iiquid 

surface contact. Contaminated groundwater enters the top of the unit and forms a cascading fUm as it 

drops through the packing material. Simultaneousil" air is blown upward from the bottom of the 

columns, thus -strippiDg" volatile hydrocarbon molocu1es from the water. The air stripper has a 

working capacity of SO gallons per minute (gpm). 
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Following removal of the volatile organics, groundwater is transferred to the bioreador for degrada

tion 

of the soluble organics. The bioreactor is a 10,OOO-gallon tank seeded with a miaoorganism/nutrient 

inoculum specifically acclimated to biodegrade the remaining soluble organic contaminants. The 

bioreactor contains an agitator to provide aeration and instrumentation for monitoring contaminant 

levels and biodegradation. Ecova Diet with California regulatory agencies to gain approval of system 

design and achievable treatment levels. 

The system initially operated on a batch discharge basis; the emuent was collected in tanks and 

discharged to the storm sewer only after sampling confirmed thai: all discharge requirements were met 

(chlorinated hydrocarbons < S ppb and soluble organics < 1 ppm). The system was put on continuous 

discharge to the storm sewer under a NPDES permit in July 1987, after sample results proved that 

contaminant levels were consistently reduced below discharge limits at a prOcess flow rate of 18 gallons 

per minute. 
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BIOREMEDIATION OF SOIL AND GROUNDWATER 

PROJECT LOCA TION: 
CLIENT: 
INDUSTRY: 
CONTAMINANTS: 

PROBLEM: 

North Dakota 
Confidential 
Agricultural Cllemica1 Distribution 
Pesticides - 2,4-D, Alachlor, TrifJuralin, Carbofuran, MCPA 

On April 7, 1987, a warehouse fire at a major agricultural distributorship ignited stored pesticides, 

completely destroying the facility. f'uefsgbters res.ponding to the scene used water to extinguish the 

flames, spreading pesticides into the surrounding llOil, groundwater and a nearby creek. 

SOLUTION: 
Ecova Corporation managed lIOil and groundwater bioremediation at the site. The remediation 

program involved extensive material handling, lIOil and material segregation, and the use of several 

biological techniques. Ecova designed and constructed a five-acre, clay-lined treatment bed at the site, 

and also delivered mobile bio6lurry and liquid-plw;e bioremediation units to the treatment location. 

Contaminated lIOil from the burn site and along the: length of the contaminated creek was excavated 

and transported to the treatment location. The lIOU was tested for contaminant levels, separated 

according to the extent of contamination, and prepared for treatment by the removal of rocks and 

debris. 

Solid-phase treatment of approximately 12,000 cubic yards of less contaminated lIOil (containing less 

than 200 ppm of contaminants) was performed on the S-acre, lined treatment bed. The soil was 

processed daily and a microbial inoculum was applic:d to assist the biological breakdown of the 

contaminants. 

A mobile lIOil slurry bioreactor system was used to treat soils with CODtamjnat;on exceeding 200 ppm. 

This process consisted of aerobic treatment of soil m.ixed with water in 26,000 gallon bioreactor tanks. 

The slurry mature was inoculated with pesticide-degrading bacteria and with nutrients that optimize 

the ability of bacteria to degrade the contamjnants. The microbial inoculum and nutrient additions 

were developed in Ecova's corporate laboratories. ~)me groundwatcr was trcated by pumping from 

subsurface contaminated areas and using it as makeup water in the soil biotrcatment processes. 

Groundwater was treated with innovative in situ biorc:mcdiation techniques which reduced the 

treatment time in ball. An upgradient injection gallery was established to flush treated water and 

nutrients, as required, through the CODtaminated plUDle. Dowagradient recovery wells and trenches 

recover treated groundwater. During treatment, the i:r'oundwater was monitored to guard against off-
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site migration. During the winter of 1987, more than five million gallons of groundwater was treated. 

The site has been restored to its original condition and a site closure plan prepared in accordance with 

appropriate regulations. 
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APPENDIX A. SoU Boriaa ADalysls 
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Soil BortDa ADalysls 

Key information in the design and operation of any remediation program is the amount of contaminated 
material present to be treated and the level of contamination. To assess this information for the Time Oil site 
in Portland, Oregon, several sources of information were assessed. rust, &ova obtained samples of the 
contaminated soil for laboratory analysis. This data is reported in Appendix B, and indicates that an expected 
wide variation in PCP concentrations was observed with up to 2000 ppm PCP detected. We recognize that the 
soils with the highest PCP levels were deliberately buried to minimize exposure. The composite PCP concen
tration reported was 680 ppm. 

Next, soil boring information provided by Time Oil was reviewed and analyzed. This detailed information 
provides PCP concentration for four vertical levels at each boring location within the sample grid. The reported 
levels were surface, and 4 ft, 7 ft, and 12-ft below grade. The bottom level is near the groundwater table. 

Soil boring PCP concentration data also show wide variation, with bot spot concentrations of up to 8400 ppm. 
Determining average PCP concentrations within soil that shows nearly three orders of magnitude variation in 
concentration is a difficult task. It is clear from the data that much of the soil is well below 1000 ppm. Time Oil 
has estimated that the average concentrations may approximate l.SOO ppm for the 2700 cubic yards that they 
estimate would be removed in excavating soil containing over SOO ppm. 

Ecova used the Golden Software program SURFER to plot PCP concentrations for each soil boring horizon 
sampled by Time Oil. These plots agreed very well with similar plots provided by TlDle Oil. Using these plots, a 
hypothetical excavation (or ·mine·) plan was prepared to determine quantities of soil that would need to be 
removed and the overall PCP concentration in the excavated soil. These plots are illustrated in Appendix 
figures C-1 through C-4. The excavation plan was developed from the 12-ft plot and extended upward through 
the next three layers to remove the minimum amount of soil exceeding SOO ppm. The plot for the 12-ft horizon 
was assumed to be representative of soil in a layer from 12 ft below grade upward to 9.5 ft. The plot for 7 ft was 
assumed to represent soil in the 9.5 to 5.5 ft layer. The plot for 4' was assumed to represent soil in the 5.5 to 2 
ft layer. rmally, the surface plot was assumed to represent the 2' to the surface layer. 

The area of the "mine plan· contours for each layer were planimetered to determine area and subsequent 
volume of soil. Based upon this calculation, approximately 3440 cubic yards of contaminated soil must be 
excavated. 

Next, the "volume· under the PCP concentration surface to the zero ppm level was determined using the 
SURFER volume calculation subroutine for each layer. Dividing that "volume· by the number of cubic yards 
within that layer yields the average PCP COIlCCntratiOD for the soil within that layer. Calculating an average 
weighted by the amount of soil in each layer, the tiDal average PCP concentratiOD in the excavated soil was 
estimated to be 668 ppm. This agrees well with the composite analytical result and appears reasonable from 
close examinatiOD of the data. 

Several points were observed in this study that are important to note. rU'St, the depth of contaminated soil was 
assumed to be 12 ft. In actuality, the depth of contaminatioa should extend deeper to the water table, especially 
in the area of the bot spots. This could inaease the \'OIume of soil that needs to be excavated by a considerable 
margin. 

Second, the assumption was used that only soil exceeding SOO ppm would be excavated. From the soil boring 
data, the SOO ppm concentratiOD isopleth was not completely contained in the plots at the 4 ft, 7 ft or the 12 ft 
depths. The cause of this was that PCP concentrations in the boring OD the southern edge of the grid exceeded 
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500 ppm. This is espcciaJJy important at the 12-ft depth!~ since a much larger volume of soil must be excavated 
above this layer to get access to the lower layer. Since the 500 ppm CODtOur was Dot bouoded within the soil 
boring data, the exact quantity of soil exceeding 500 ppal CaJl.Dot accurately be determined. 

Fmally, the use of a 500 ppm cutoff limit for. PCP contamination may be considerably higher than that 'allowable 
by a regulatory agency. If a lower cutoff concentration were to be used, excavated soil volumes could be greatly 
increased. 
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FlGUREA·l. 
APPENDIX A -1. Excavation Plan 0-2' Depth 
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FlGUREA·l. 
APPENDIX A -2. Excavatlol1 Plan 2'-5-1/2' Depth 
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FlGUREA-3. 
APPENDIX A-3. Excavation Plan 5-1/2'-9-1/2' Depth 
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FlGUREA.oC. 
APPENDIX A -4. Excavation Plan 9-1/2'-12' Depth 
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MARK W. ANDERSON 
Project MIDIger 

Mr. Mark Anderson has over 13 yean of experieDce with project management, environmental 
engineering and permitting assistance in waste managemeDt for manufacturing, chemical, petroleum, 
and state agency clients in the western United States and Alaska. As a project manager for Ecova. 
Mr. Anderson is responsible for overseeing the desigD and constructioD of onsite treatment systems 
and provides day-to-day management of their operation. He also provides the main point of contact 
for clients and is responsible for analyzing the requirements and status of field operations, site 
construction, laboratory support, and project safety. 

Educ:atiog aDd Amliatiogs: 

M.B.A., Oklahoma City University, Oklahoma City, Oklahoma (High hODors) 
B.S., Environmental Engineering, MontaDa College of Mineral Science &. Technology, Butte, 
Montana, 1978 
B.S., Atmospheric Science, University of CaliforDia, Davis, California, 1973 
P.E. No. 13740, State of Oklahoma 

Corporate Expuieocc: 

1988 - Present 
1985 - 1988 
1981 - 1985 
1980 - 1981 
1978 - 1980 
1974 - 1977 

Related Prolect ExpuleDee 

Ecova Corporation 
Dames &. Moore, Inc. 
Kerr McGee Corp. 
Camp Dresser &. McKee 
Consolidated Cooper Co. 
ASARCO, Inc. 

Senior Project Manager 
Senior Project Manager 
SeDior Staff Engineer 
Program Manager 
Director of Environmental Affairs 
Station Chief 

o Project Manager for the cleanup of diesel-coDtaminated soil at a former service 
station site in Tacoma, WashingtoD. 

o Project Manager of the Remedial InvestigatioD/ Feasibility Study (RI/FS) for a 
Superfund site (battery recycliDg facility aDd secoDdary lead smelter) in Portland, 
OregoD. Work included preparatioD of work plans; ageDcy presentation and 
negotiatioDs; sampliDg of wastes, surface aDd subsurface soil, groundwater, surface 
water, sedimeDt and ambieDt air; ideDtiflcatioD aDd evaluatioD of appropriate remedial 
techDologies which iDcluded cODductiDg faatioD/solidiflcatioD tests of wastes and 
cODtamiDated soils for inorgaDic cODtaminaDts; drilliDg of groundwater monitoring 
wells; aDd hydrogeologic modelling. 

o Project MaDager for the cleDaup of perchloroethyleDe cODtaminated soil using a 13-
well extractioD aDd treatmeDt system. 

o Project MaDager for aD eDviroDmeDtal audit of two aluminum master alloy manu
facturiDg facilities iD the States of WashiDgtoD and Kentucky. 
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o Project Manager for a study to dev1elop treatment, storage, and disposal alternatives 
for radioactive mixed wastes from active generating facilities at the Hanford Site, 
Richland, Washington. Work included identifying waste streams, assessing TSD 
technologies, and estimating costs for recommended alternatives. 

o Project Manager of a site study and feasibility analysis of a proposed gravel quarry 
and landfill operation in King C()unty. Washington. Work included geological 
evaluation of the site and identificaltion of permitting requirements. 

o As Project Engineer, evaluated wastewater treatment plant performance at the Boeing 
Corporation facility at Auburn. Washington. 

o As Environmental Engineer, assessed air. water. and hazardous waste compliance 
problems for chemical manufacturing plants in California, New Mexico, Idaho, 
Nevada, Mississippi, and Alabama; c:oal mining operations' in Wyoming and Illinois; 
oil refineries in Oklahoma, Louisialla. California. and Texas; gas processing plants 
in Oklahoma, Texas, and North Dakelta; nonferrous metal mining and smelting plants 
in Arizona and Montana; and nuclea.r facilities in New Mexico and Oklahoma. 
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ROBERT SCHECK 
Eagiaeerlag Maaager 

Robert Scheck has over 20 years of engineering and related experience with over 15 years of 
specialized experience in the envirQnmental field, including hazardous waste treatment, air 
correction/flue gas desulfurization, and resource recovery. Mr. Scheck's management experience 
includes process design, technical management, construction management, and staff supervision. 

EducatiOQ and Amliatioas: 

B.S., Professional Degree in Extractive Metallurgy, Colorado School of Mines, 1967 
Business Management Program, Alexander Hamilton Institute 

American Institute of Chemical Engineers 
American Institute of Mining Engineers 

Corporate Experience: 

1986 . Present 
1986 . 1986 
1982 . 1984 
1967 • 1982 

Related ProJect ElDerlepce 

Ecova Corporation 
Morrison·Knudsen Engineers 
Sterns Catalytic Corp. 
Sterns Roger Corp. 

Director of Engineering 
Process Design Manager 
Project Manager 
Project Manager/Project Engineer 

o Engineered a transportable slurry bioreactor system to remediate 1,000 yards of 2,4· 
D·contaminated soil. Horizontal reactors incorporated agitators, air spargers, 
interconnecting piping, and transfer/recirculation slurry pumps, and can be operated 
in series, parallel, batch, or continuously. 

o Designed granular activated carbon (GAC) absorption system to treat 100 GPM of 
2,4·D·contaminated groundwater. Units incorporated programmable logic controls, 
alarm auto dialing, filtration, ozonation, GAC, and surge tankage. Units contain 
3,000 Ib of GAC in a transportable and explosion-proof container. 

o Performed technical managemeat aad supervision on a CERCLA project of 
approximately $1 billion. Coataminants included nerve agents, pesticides, unexploded 
ordnance, heavy metals, miscellaneous organics, and fluoride in the groundwater. 
Initiated and coordinated remedial action planning which included groundwater 
treatment, incineration, landfill, and demolition. 

o Designed groundwater intercept system aad prepared well water pump specifications 
for multiple pumps. Considered water hammer, incorporated freeze protection down 
to ·SO-F, and automatic drainage in case of power outage. 

o Coordinated a team investigatioa of hydrocarboa and TCA contamination of a 
shallow aquifer. The investigation continued with a feasibility study indicating 
bioreclamation to be the technology of choice. Work also included evaluation of a 
leaking underground storage tank. 
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o Developed data base for the se"eral thousand incidents of spills, releases, and 
discharges for the last 40 years over a 25-square-mile site. With consultants, 
developed a system for ranking the hazardous substances based on their hazardous 
nature and the specifics of the site. 

o Performed a feasibility study to remove chlorinated hydrocarbons from an aquifer 
and soils for a chemical plant. Det.ailed the groundwater intercept systems, GAel air 
stripper, facility demolition, and so,il decontamination. 
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JOHN P. HANCOCK 
Project EDIIDeer 

John Hancock is a project engineer specializing in the design of remediation systems for the cleanup 
of soil and groundwater contaminated with hazardous waste. 

Educatioa: 

B.S., Petroleum Engineering, University of Tulsa, 1987 
B.S., Chemistry, Hendrix College, 1979 
Engineer-in-Training 

Corporate Experlegce: 

1988 - Present 
1986 
1985 
1981 - 1984 
1979 - 1981 

Related Protect ExvcrleDce: 

Ecova Corporation 
Conoco, Inc. 
Rio Grande Drilling 
Arkansas Highway Dept. 
Arkansas Dept. of Pollution 

Control and Ecology 

Project Engineer 
Student Engineer 
Student Engineer 
Chemist 
Chemist 

o Project Engineer for an Ecova mobile treatment system designed to neutralize ash 
produced at a wood products manufacturing facility. Designed equipment and flow 
processes; coordinated with field crew during installation and operation; provided 
troubleshooting expertise. 

o Production Engineer responsible for maintaining production of oil and gas wells; 
maintenance and repair of high pressure pipelines and vessel, rotating equipment, 
and gas turbines; well testing; supervision and safety of contract employees on 
offshore platform. 

o Drilling Engineer responsible for maintenance of drilling rig, assembly of special 
drilling tools, maintenance and repair of drilling fluids and high pressure equipment 
including positive displacemeDt pumps. 

o Chemist for quality control analysis of highway construction materials, water quality 
analysis for environmental projects, training of technicians, identification of general 
unknowns, physical and chemical testing of paint, extensive use of computer-interfaced 
analytical instruments (IR, AA, HPLC, UV· VIS). 

o Chemist for analysis of high volume particulate air samples, maintenance and 
calibration of continuous air chemistry monitors (NOx, SOx, HC, ozone), member 
of emergency response team (UV.VIS, IR, AA, Technician). 
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JEFFREY '-OWELL 
Field EDlliDeer 

Jeffrey Powell has eight years of experience in process system design, fabrication, startup, and 
operation. He is responsible for the ~esign and fabrication of biological, chemical, and physical 
treatment systems and has developed modular pilot systems for onsite use for the remediation of 
hazardous waste sites. Systems developed by Mr. Powell include a modular fermenter /bioreactor; 
a pilot air stripper used to test process modificatil)ns and to predict cleanup levels achievable in 
full-scale operations; a modular air management system for an enclosed land treatment area; a 
bench-scale bioreactor to model energy requirements for a pilot scale bioreactor; and an oil/water 
separation system for the treatment of groundwater contaminated with diesel fuel. In addition, Mr. 
Powell is responsible for the installation and maintenance of systems installed onsite. 

Education: 

Challa Gardens Electrical & Mechanical Technical College, Australia, 
Graduated 1965 

COrPorate Experience: 

1986 - Present 
1981 - 1986 

1978 - 1981 
1974 - 1978 
1970 - 1973 
1968 - 1910 

Related Prolect Expcrlegce: 

Ecova Corporation 
Jordon & Stc. Michelle Winery 

Walter Rcynell Wincry 
Lawson & Jones Lithographcrs 
Drakc & Gorham Construction 
O'Donncll & Griffin Contract. 

Field Engineer 
Production and 
Maintenancc Manager 
Maintenance Manager 
Electrical Foreman 
Electrical Supervisor 
Electrical Foreman 

o Managed thc Ecova Facilities Enginecl'ing Shop. Superviscd welders, metal workers, 
electricians, machinists and tcchnicians in thc fabrication of soil slurry systems, 
portable fcrmcntation units, mobile trleatmcnt containers, oil/watcr separators, and 
carbon adsorption units. 

o Directed construction and maintenaDce ·of soil haDdUng and microbiological equipment 
uscd to treat soil and groundwatcr at It Superfund sitc on the Gulf Coast. 

o Coordinated the installation aDd startul' of soil treatment, bioslurry and groundwater 
treatment systems for thc cleanup of a largc chemical spill in North Dakota. 

o Desigaed and cOBStructed soil handliDg cquipmcnt, including transportation units, 
conveyor systcms. stackers, auto train loaders. and bucket wheel reclaimers. 

o Desigaed various microbiological systelDs, includiDg reverse osmosis processcs, and 
computer programs for sequencing production equipment. 
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o Managed maintenance of all production equipment including fermentation and 
production piping, heating, and refrigeration systems. 

o Directed maintenance and repair of tanks, piping, conveyor systems, heating and 
refrigeration systems, al!d production facilities. Designed and implemented computer 
program for sequencing production equipment. 
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WILLIAM MAHAFFEY, Ph.D. 
Project Biochemist 

William Mahaffey is a Senior Researcb Biochemist who specializes in microbial biochemistry. He 
is responsible for research efforts involving isolation and enrichment of microorganisms for 
promoting biodegradative abilities. Dr. Mahaffey cClnducts research on bacteria capable of degrading 
hydrocarbons, including heavy oils and tars, creosoles. and creosote; solvents; and a variety of other 
contaminants. He has 12 years of experience in the biodegradation of hazardous wastes. 

Educatloa: 

Ph.D., Microbial Biochemistry. University of Texas at Austin, 19~ 
M.S., Microbial Ecology. State University o[ New York at Brockport, 1978 
B.S., Microbiology, State University of New York at Brockport, 1976 

Corporate E:tperlegce: 

1987 • Prescnt 
1986 • 1987 
1976 . 1985 

Related Prolect E'Perlegee: 

Ecova Corporation 
Phillips Petroleum Cu. 
University of Texas 

Senior Research Biochemist 
Senior Research Chemist 
Research Assistant; 
Graduate Research Assistant 

o Managed the development of mic:robiological operating procedures for field 
implementation in soil and ground wllter hazardous waste cleanup projects. 

o As a Research Biochemist, was responsible for use of chemostats and continuous 
culture techniques for the isolation of pesticide degrading microorganisms. Studied 
the effects of chlorinated compoundsi on microbial metabolism, specifically ketone 
and pentachlorophenol. 

o Developed research program on aroDlatic hydrocarbon metabolism by bacteria and 
fungi. Optimized fermentor growth conditions for maximum cell yield and enzymatic 
activity. Immobilized bacterial cells for biocatalysis. Used halogenated substrate 
carcinogenic polycyclic aromatic hydra,carbons. Isolated and characterized metabolic 
intermediates using HPLC, mass spectrometry, UV /VIS and CD spectroscopy, and 
nuclear magnetic resonance spectrosc:opy. Maintained laboratory microbial stock 
culture and metabolite collection. 

o Conducted graduate studies involving bacterial metabolism of dibenzothiophene and 
benz(a)anthracene. Isolated and characterized metabolic intermediates formed by 
whole cell biotransformation. Purified enzymes and clarified the metabolic pathways 
for both of the above substrates. RI~ported on the ring cleavage of a polycyclic 
aromatic hydrocarbon with more than three rings. 
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o As a Staff Research Chemist, studied fermentation process development of genetically 
engineered yeast for the production of recombinant peptides and proteins. Analytical 
biochemistry work included characterization of recombinant proteins to determine 
host modifications or identity with the native protein. Dr. Mahaffey developed 
analytical techniques fo~ monitoring production of recombinant proteins and peptides. 
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JOHN KINSI:LLA, P.G. 
Vice PresldeDt, GeolcieDeei aDd Field OperatioDs 

As Vice President of Geosciences aneL Field Operations, Mr. Kinsella directs the activities of the 
firm's engineers, hydrogeologists, and geophysicists in support of all remediation projects. He has 
ten years of experience as a professional hydrogeologist, including four years as regional manager 
of a major consulting firm. He has supervised and designed soil borings, well installations, aquifer 
tests, and borehole/surface geophysical surveys. Mr. Kinsella has managed Superfund RI/FS and 
RCRA projects, prepared hazardous and solid waste permit applications, and negotiated settlements 
for compliance orders. 

Healtb and Saret)' Trainlnl, Hazardous Waste OperaltloDs aDd EmeraeDc), Response; 19 CFR 1920.210 

Educatloa aad AmUatloas: 

M.Sc., Hydrogeology, Uaiversity College/Lolldon, 1978 
B.A., Geology, Trinity College/Dublin, 197;' 

Professional Geologist (North and South Carolina) 
Certified Geologist (U.K.) 

Corporate ExperlCDce: 

1988 - Present 
1984 - 1988 
1981 - 1984 
1978 - 1981 

Related Prolect Experlcnce: 

Ecova Corporation 
Geraghty & Miller, In4:. 
IT Corporation 
Thames Water Authoriity 

V.P., Geosciences & Field Operations 
Associate & Office Manager 
Project Engineer 
Assistant Hydrogeologist 

o Directed hydrogeologic evaluation of a closed 30 acre RCRA hazardous waste landfill. 
Defined landfill bydraulic characteristics via a water-balance and tracer methodo
logies. Lithium, oxygen isotope and barium tracers were used in conjunction with a 
historical photo search to map contamililant migration pathways and locate boring/well 
locations. 

o Installed shallow and deep monitoring well networks for hazardous waste facility in 
Emelle, Alabama. Deep wells (950 ft) had unique two-pump system to enable 
effective purging and sampling. 

o Assessed the extent of contamination resulting from the failure of an injection well 
at a chemical plant in New Orleans, Louisiana. Detailed samples revealed that 
pressurized cODtaminants had entered the aquifer at 200 ft below surface and 
penetrated two shallow water-bearing zones. 

o Prepared RCRA Part B closure documc~nt for Mississippi wood-treating plant. Also 
prepared a detailed report on PNA/pAH contaminant migration characteristics for 
client. 
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o Evaluated the rate and extent of BTX contamination from a series of underground 
tanks at chemical manufacturing facility, Los Angeles, California. Floating free· phase 
product and dissolved plumes were mapped. Interceptor wells coupled with air 
stripping/carbon adsorption recommended. 

o Defined the rate and extent of organic and inorganic plumes originating from a spill 
and a closed RCRA landfill at an Illinois facility. The plumes (primarily chloride and 
VOes) are moving at a rate of 300 ft/year through glacial gravels. Detailed computer 
modeling was used to design a 180·gpm recovery well system that discharged to an air 
stripper/carbon adsorption unit; Illinois EPA approved complete CAP. 

o Evaluated the source and extent of soil and groundwater contamination originating 
from subsurface tanks beneath a New Jersey warehouse. 
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RODERICK CARR 
Director, ADalytica. Service. 

Roderick Carr is a laboratory manager.with 22 yean of experiencc in tcchnical project management, 
research and development, and chemical analysis of hazardous materials and wastes. He has 
published extensively on analytical methods devel()pment, specializing in the area of heavy metals. 
Mr. Carr manages daily laboratory opcrations for organic and inorganic analyses of wastes, soils, and 
water. 

Education: 

M.A.T., Environmental Chemistry Educatio·n, Harvard University, 1966. 
B.A., Physics/Chemistry Education, The Georgc Washington Uni~crsity, 1965. 

Corporate Experience: 

1988 . Present 
1985 - 1988 
1979 • 1985 
1976 . 1979 
1966 - 1976 

Related Prolect Experlegce: 

Ecova Corporation 
RAMP Corporation 
SCS Engincers 
Versar, Inc. 
U.S. Naval Research 
Laboratory 

Director, Analytical Services 
Presidcnt 
V.P., Pacific Northwest Opcrations 
Senior Projcct Manager 
Rescarch Chemical Oceanographer 

o Managed services for organic and inorganic sample analysis and classical wet 
chemistry. Managed the developmeJ:lt and implementation of analytical services for 
site investigations and remediation activities. Responsible for the overall direction 
of laboratory growth, staff developml~nt, and regulatory compliance. 

o Responsible for daily operation of a trace clement analytical laboratory at the U.S. 
Naval Research Laboratory, Washington, D.C. 

o Established a program in priority poUutant analysis for the U.S. Environmental 
Protection Agency. Managed the utilization of subcontractor laboratories in support 
of this project. 

o Responsible for administration of ma,jor projects from design through implementa
tion. Interfaced with state and federal regulatory agencies to establish investigation 
criteria and guidelines. Developed special or new services for national analytical 
capabilities. 

o Led mercury task force, developed cl)ld.vapor atomic absorption methodology for 
determining part-per-billion concentrations of mercury directly in seawater. 

o Developed methods for concentrating toxic beavy metals for analysis from marine 
waters. 
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o Participated in laboratory studies which followed mercury through the food chain 
using carrier free radioactive mercury and clean-room procedures. 

o Reported directly to CEO for in-house environmental analysis chemical laboratory; 
managed teams of up to 15 professionals and staff. Provided technical support to 
EPA in its development of hazardous material regulations such as polychlorinated 
biphenyls (PCBs). 
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A PENTACHLOROPHENOL-DEGRADING MICROBIAL CONSORTIUM 

Andrew J. Strehler. Donald R. Small beck, and Derek Ross. Ph.D 

Ecova Corporation 

1 SSSS Northeast 33rd 
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INTRODUCTION 

Pentachlorophenol (PCP) 'is one of the most widely used biocides in the United States 

(U.S.). Approximately 2.3 x 106 kilograms of PCP are manufactured per year in the U.S., 

about 80% of which is used as a pesticide by the wood-preserving industry (I). PCP is 

an inhibitor of oxidative phosphorylation. and is lethal to a wide variety of organisms, 

both plant and animal (2). Because of its toxicity and recalcitrance in the environment. 

PCP is considered a serious environmental pollutant. and has been placed on the U.S. 

Environmental Protection Agency's list of priority pollutants (3). 

Ecova Corporation is currently developinl bioremediation processes to clean-up con

taminated soil and Iroundwater at a tie-treatinl plant in the Western United States. The 

site is 100 acres in size and listed under the CClmprebensive Environmental Response and 

Compensation and Liability Act of 1980. An intelral part of developing the bioremedia

tion processes is the development of inocula whicb can delrade the contaminants present 

at the site. PCP is one of the major contaminants present at the site (Table I). 

The fcasibility of usinl biololical processes to treat PCP-contaminated wastewaters has 

been the subject of a number of jnvestilatiolls (4-6). Furtbermore, Edlebill and Finn 

have demonstrated tbat tbe direct inoculatioll of PCP-delradinl bacteria into PCP

contaminated soil may be a Ceasible method (or minimizinl tbe milration of PCP from 

wood treatinl sites into tbe envirollment (1). Ec:ova is pcrforminl a laboratory evalua

tion to assess tbe existinl PCP biodelradation potential at the tie-treatinl plant, with a 

view to utilizing the exi.tinl PCP biodelradatioll potential to develop treatment systems 

to remediate the site. Tbis cbapter describes tbe asolation and partial characterization of 

a PCP-delradinl microbial cOllsortiu" wbicb will be used to clean-up PCP-contaminatcd 
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soil and groundwater during the site remediation. 

ASSESSMENT OF THE EXISTING PCP BIODEGRADATION POTENTIAL AT THE SITE 

The biodegradation of PCP is documented in the literature (1-13). Watanabe (12) and 

Suzuki (13) isolated Pseudgmonas species which could dearade PCP. Crawford and his 

colleagues have isolated Flavobacterium strains that dearade PCP (2). While Finn and his 

colleagues have isolated a strain of Arthrobacter (A Tee 33790) which can utilize PCP as 

a sole source of carbon and eneray (6, 11). A microbioloaical evaluation was performed 

to determine if PCP-dearadina microoraanisms were present in contaminated soil and 

groundwater at the tie-creatinl plant. Aerobic laboratory culture techniques were used 

to assess the existinl PCP biodelradation potential in soil and around water samples 

removed from the site. FiCty-ml aliquots of basal medium (Table 2) were inoculated with 

30% (w/v) or (v/v) of contaminated soil or IrouDdwater, respectively. IDoculated flasks 

were incubated at 250 C for four weeks OD a rotary shaker set at 165 rpm. Contaminant 

degradatioD was mODitored by aas chromatolraphy/mass spectroscopy (GC/MS) according 

to EPA method 62'. 

The microbiololical evaluatioa demoDstrated that the site contaiDS microoraanisms which 

can dearade the cOlltamillaats present at the tie-treatinl plant. The PCP biodegradation 

potential detected It the site was hilhly variable. The percent biodelradation of PCP 

ranged from 12% to 14%, with an averaae value of 63%. The hiahest PCP biodearadation 

potential was detected in the saturated soil, wbile the lowest PCP biodelradation 

potential was detected witbin area G at tbe tie-creatinl· plallt (Filure I, Table 3). The 

data demollstrated tbat a silaificalll PCP bioc:lelradatioll potelltial does exist at the tie-
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treatiog plant, but that this potential is not e'venly distributed throughout the site. 

ISOLA TION AND CHARACTERIZATION OF THE PCP-DEGRADING MICROBIAL 

CONSORTIUM 

Description of Continuous Culture Apparatus 

The continuous culture apparatus illustrated in Filure 2 was used to isolate the PCP· 

degrading microbial consortium. The apparatlJls consisted of a SOO-ml Ilass growth vessel, 

and 10 liter alass medium and effluent reservoirs. The Irowth vessel, and medium and 

effluent reservoirs were wrapped with aluminum Coil to prevent photo-decomposition of 

the PCP. Air was supplied to the ,rowth vessel at I rite of 6'0 ml min-I, the agitation 

rate was 250 rpm, and the pH was maintlin<ed between 7.3 and 7.5 by the automatic 

addition of } 0% (91 Iv) potassium hydroxide solution. The continuous culture was routinely 

operated at ambient temperature, approximately 2'oC. At a retention time of 24 hours. 

the flow rate was 0.347 ml min -I, and the dilution rate was 0.042 hours-I. A t a 

retention time of 12 hours, the flow rate and dilution rate were 0.690 ml mine} and 0.083 

hours-I, respectively. 

Isolation of the PCP-Dearadia, Microbial Consora:ium 

An inoculum was developed Crom the aerlted sha.ke flasks established durinl the microbial 

evaluation. The inoculum was added to the 50<)·ml arowth vessel at a concentration of 

2% (v Iv), which was then immediately operated a. I coatinuous culture. Initially basal 

medium containinl SOO ppm nutrient broth aDd 10 ppm PCP was added to the growth 
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vessel to allow the inoculum to adapt to the PCP. The nutrient broth concentration was 

then gradually decreased to zero while the PCP concentration was increased to 50 ppm. 

PCP (Sigma Chemical C0!Dpany) was supplied as the sodium salt. PCP concentration was 

measured by UV absorption at 320 nm (11). After 4 weeks of operation the consortium 

was able to utilize PCP as its sole source of carbon and energy, and greater than 98% of 

the added PCP was degraded (Table 4). 

Influence of PCP Concentration on the Stability of the Microbial Consortium 

After the chemostat had stabilized at an inCluent PCP concentration of 50 ppm, the PCP 

concentration was increased to 100 ppm and then subsequently to ISO ppm. At all of the 

PCP concentrations tested, .reater than 91% of the added PCP was degraded (Table S). 

GC/MS analysis demonstrated that the PCP concentration in the growth vessel was 

reduced to less than 300 ppb, and no intermediate metabolic products were detected. 

However, at a PCP concentration of ISO ppm, the chemostat became unstable and 

breakthrough of PCP occurred. Consequently, the chemostat was routinely operated at a 

PCP concentration of 100 ppm. Removal efficiencies of .reater than 99% were maintained 

for several months in the continuous culture system, indicatinl that once established. the 

microbial consortium was very stable. 
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Dechlorination of PCP by the Microbial Conslortium 

Dechlorination of PCP by the microbial consortium was determined by measuring the 

chloride concentration in the growth vessel. Chloride concentration was measured by 

mercuric nitrate titration (14). The microbi~ll consortium completely dechlorinated PCP. 

Approximately five moles of chloride were released for every mole of PCP degraded 

(Table 6). 

~neralization of PCP by the Microbial Consortium 

Radiotracer techniques were used to demonstrate the mineralization of PCP by the 

microbial consortium. S-ml aliquots were remc)ved from the Irowth vessel and placed in 

the incubation vessel illustrated in Filure 3. Approximately O.S microcurie! of uniformly 

labelled PCP (Pathfinder Laboratories) was added to each sample. Samples were in

cubated for twenty-four hours at 2SoC. Aftel!' whicb, O.S-ml of 1% (v/v) sulfuric acid 

was added to terminate the reaction and drive <:arbon dioxide (C02> out of solution. The 

released 14C-Iabelled C02 was trapped on a filter paper wick cODtaininl O.S-ml of 

phenethylamine, a C02 trappinl alent. To maximize 14C02 adsorption by the wick, the 

incubation vessel was lently sbaken overnilht in a 3SoC water bath. The wick was 

subsequently removed and transferred to a scinl:illatioD vial containiDI 3-ml of Beckman 

Ready-Safe scintillation cocktail 14C02 was measured by liquid scintillation counting. 

14C-labelled compounds in tbe aqueous phase were measured by counting a O.l-ml aliquot 

of that phase. All experiments were run in rc:plicate. The experiments included acid

killed controls to monitor abiotic affects. 
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The radiotracer analysis demonstrated that the consortium mineralized the PCP to c3rbon 

dioxide. The average percent mineralization of 14C-labelled PCP to 14C02 was :5% 

(n • 5, x - 25.3 ± 1.5)._ 

Composition of the PCP-Degrading Microbial Consortium 

The PCP-degrading microbial consortium consisted of six bacteria. The API Rapid NFT 

test procedure (15) was used to identify the bacteria to the species level. Five of the 

isolates were Pseudomonas species. the sixth member of the consortium could not be 

identified by the API NFT test procedure (Table 7). Pseudomonas species which can 

dcgrade PCP have been isolated previously by Watanabe (12) and Suzuki (13). 

PCP Degradation by the Microbial Consortium in the Presence of Diesel Fuel 

In addition to PCP, the contaminated soil and aroundwater at the tic-treating plant 

contains a wide ranae of other contaminants. mostly polynuclear hydrocarbons (Table 1). 

To determine the selectivity of the microbial consortium for PCP. the continuous culture 

apparatus was operated with 100 ppm of PCP and 1,000 ppm of diesel Cuel. Diesel fuel 

was selected because it is used u a carrier Cor PCP. The rate of PCP degradation in 

the presence of diesel fuel .as similar to the rate achieved when PCP was supplied as 

the sole source of carbon and eneray. Furthermore. the microbia. consortium continued to 

completely dechlorinate the PCP. (Table I). The data indicated that the microbial 

consortium selectively dearaded the PCP. even in the presence of more readily utilizable 

carbon and eneray sources. These studies are directly applicable to the development of 
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bioremediation systems ror the treatment or I'CP in complex waste environments. 

SUMMAR Y AND CONCL1JSIONS 

Continuous culture techniques were used to isolate a PCP-degrading microbial consortium 

from PCP-contaminated soil and groundwater at a tie-treatin8 plant. The consortium 

utilized PCP as a sole source or carbon and I:nergy at influent PCP concentrations of up 

to I SO ppm. However, at a PCP concentl~ation o( ISO ppm .. the chemostat became 

unstable, and breakthrou8h of PCP occurred. Consequently, the chemostat was routinely 

operated at an influent PCP concentration of 100 ppm. At a concentration or 100 ppm, 

greater than 99% of the added PCP was dearaded. GC/MS analysis demonstrated that the 

PCP concentration in the growth vessel wall reduced to less than 300 ppb, and no 

intermediate metabolic products were detected.. The consortium completely dechlorinated 

the PCP, five moles of chloride were released per mole of PCP. Radiotracer analysis 

demonstrated that the consortium mineralized the PCP to C02' The microbial consortium 

consisted of six bacteria, five of which we I'e PaeudomQDls species. The consortium 

selectively degraded PCP, even in the presence of more readily utilizable carbon and 

energy sources (diesel fuel). 
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Table 1. Concentration of Predominant Site Contaminants 

(Location) 

Saturated Unsaturated Pond Pond Retort 
Compound Groundwater Soil Soil Bottom Periphery Area G Area 

Concentration (ppm) 

Acenaphthcnc 171 780 2.9 810 130 145 75 

Anthracene 57 329 1.7 440 79 99 140 

Oibcnzofuran lOS 44S 1.4 310 63 59 27 

Fluoranthene 216 903 3.S 1000 380 230 230 

Taphthalcne 239 1136 2.6 72 ND II NO 

Pen tachlorophenol 39 393 5.2 1300 363 190 234 

Phenanthrenc 389 1573 7.7 1600 587 320 151 

pyrene 14S 680 9.4 670 3S0 205 230 

Notes: 

1. Contaminant cOllcelltrations were determined by GC/MS accordilll to EPA method 625 
2. NO • Not Determilled 
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Table 2. Composition of Basal Medium 

K2 HP04 0.450 grams 

NaH2P04·2H20 0.08.5 grams 

CaS04·2H20 0.02:5 grams 

MgS04·7H20 0.25() srams 

FeS04·7H20 O.OO~; grams 

(NH4)2S04 0.500 srams 

Deionized water 1000 ml 

pH 7.3-7.S 
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Table 3. Percent Reduction of the Most Abundant Contaminants in Soil and Water Samples 

Saturated Unsaturated Pond Pond Retort 
Compound Groundwater Soil Soil Bottom Periphery Area G Area Mean 

(% Reduction) 

Acenaph thene 91 84 85 77 79 73 86 84 

Anthracene 86 84 72 96 77 86 90 82 

Oi benzof uran 90 14 ND 97 90 95 90 89 

Fl uoran thene 67 82 51 76 81 61 33 67 

Naphthalene 99 97 73 IS ND 79 NO 88 

Dentachlorophenol 61 84 55 66 59 12 49 63 

Phenanthrene 83 75 80 99 99 95 89 85 

Pyrene 78 81 71 57 41 56 48 66 

Notes: 

I. Aerated shake flasks werc iDcubatcd at 2SoC (or four wccks aD a rotary shake set at 165 
rpm 

2. NO. Not DcterlDiDcd. 
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Table 4. PCP Degradation by the Microbial Consortium in the Presence of Nutrient Broth 

Day 

2 

6 

1 

Notes: 

Influent PCP 
Concentration 

(ppm) 

so 
SO 

SO 

Effluent PCP 
Con,:en tra tion 

(ppm) 

26 

9 

<1 

% 
Reduction 

48 

82 

>98 

1. Day refers to number oC days aCter increasinl PCP concentration Crom 10 ppm to 50 ppm 
2. Nutrient broth concentration was '00 ppm 
3. PCP concentration was measured by UV absorption at 320 nm 
4. Retention time was 24 hours 
5. Flow rate was 0.347 ml min ·1 
6. Dilution rate was 0.042 hr ·1 
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Table 5. PCP Degradation by the Microbial Consortium With PCP as a Sole Source of Carbon 

Notes: 

and Energy 

Influent PCP 
Concentration 

(ppm) 

50 

100 

ISO 

Effluent PCP 
Concentration 

(ppm) 

<I 

<1 

1. PCP concentration was measured by UV absorption at 320 nm 
2. Reten tion time was 12 hours 
3. Flow rate was 0.690 ml miD -1 
4. Dilution rate was 0.013 hr -1 
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Table 6. Dechlorination of PCP by the Microbial Consortium with PCP as a Sole Source of 

Carbon and Energy 

Influent PCP 
Concentration 

(ppm) 

100 

Notes: 

Theoretical Chloride 
Relcase 
(ppm) 

66.5 

Measured Chloride 
Release 
(ppm) 

74.0 

n-3 
I - 74.0· 
:t 1.1 

l. PCP concentration was measured by UV absorption at 320 nm 
2. Chloride concentration was measured by mercudc nitrate titration 
3. Retention time was 24 hours 
4. Flow rate was 0.347 ml min -I 
S. Dilution rate was 0.042 hr ·1 
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Table 7. Composition of PCP-Degrading Microbial Consortium 

Note: 

Pseudomonas aerulinosa 

Pseudomonas fluoresceDs 

Pseudgmogas stutzeri 

Pseudomonas maltophilia 

Pseudomogas meodocigl 

Unidentified Gram-Nelative Rod 

1\.ficroorganisms were identified with the API Rapid NFT test procedure 
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Table 8. Dechlorination of PCP by the Microbial Consortium in the Presence of Diesel Fuel 

Influent PCP 
Concentration 

(ppm) 

100 

Notes: 

Theoretical Chloride 
Release 
(ppm) 

66.5 

Measured Chloride 
Release 
(ppm) 

65.1 

n .3 
i·65.7 
± 1.5 

PCP concentration was measured by UV absorption at 320 nm 
2. Chloride concentration was measured by mercuric nitrate titration 
3. Diesel fuel concentration was 1000 ppm 
4. Retention time was 24 hours 
5. Flow rate was 0.341 ml min -1 
6. Dilution rate was 0.042 hr -1 
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Figure 1. Site Map 
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Figure 2. Continuous Culture Apparatus 
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Figure 3. Incubation Vessel for Radiotracer Studies 
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APPENDIX D. Analytical Data Report 
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ECOVA 
ANALYTICAL 
SERVICES 

ANALYTICAL DATA REPORT NARRATIVE 

To: 
Project ~o: 

B Mahatrey/M Anderson 
821401 

SAMPLE RECEIPT INFORMATION 

No. of Samples: 6 

Comments: None. 

Date: 09/02/88 
EAS Batch No: 973 

Received on: 08/02/88 

DA T A &: DETECTION LIMIT COMMENTS/ADDITIONAL INFORMATION 

None. 

Were auy NODcoo(ormance Memos submitted for these samples? L.LJ Yes L..JNo 

If yes, explain: 

The method blank extracted with water sample EAS 973-01 contained phthalate contamination. 
There was no sample remaining to re-extract. The concentration for bis(2-ethylhexyl) 
'hthalate in sample EAS 973-01 is considered a qualified value. 

Signature: DSlte: 

68/1401-NAR.973 

0-2 

BZT0104(e)011760 



ECQVA 
ANALYTICAL 
"',ERVICES 

Customer .. 

EAS. 

Sample 
DescripioD 

Matrix 

Date Received 

Date ADalyzed 

Parameters 

Jtal Organic Carbon 
Nitrate (as N03-N) 
Nitrite (as N02-N) 
Ortho-Phosphorus (as P04-P) 

Data Release Authorized: 

~ 'l401-IAR.973 

Project No: 821401 

INORGANIC ANALYSIS REPORT 

Background 

973-02 

Background Soil 

Soil 

08/02/88 

1060 
S.71 
0.13 

28 

Date 

D-3 

W-l, E-I, S-l, N-l 

973-C 

Composite 

Soil 

08/02/88 

7090 
4.69 
O.OS 

S2 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
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II 

ECOVA 
ANALYTICAL 
SERVICES 

Project ~o: 821401 

DA T A REPORTING QUALIFIERS 

B· Indicates compound was found in the associated blank as well as in the 
sample. 

J. Indicates an estimated value. This flag is used either when estimating a 
concentration for tentatively identified compounds where a 1:1 response is 
assumed. or when the mass spectral data indicate the presence of a target 
compound that meets the identification criteria but the result is less than 
the sample Quantitation limit but greater than zero. 

U· Indicates compound was analyzed for but not detected at the given 
detection limit. The sample quantitation limit was corrected for dilution 
and for percent moisture. when applicable. 
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Laboratory Hale: Ecova Corporation 
PrOject HUlCer: 821401 
Saaple Matrix: Water 

SEM[ UOLAT[LE 
ORGANICS ANALYS[S DATA SHEET 

Concentration: Low Dilution Factor: 1.0000 

Lab Sllple [0: EAS97J-Ol 
CustoMr Sllpl.: Well 9 
Sa~le Description: Well B 
Date Collected: HA 

Saaple wt/vol: 1000 .1 
Date Extracted: 08/0S/88 
Date Analyzed: 8130188 14:58 

C.A.S. ug/L 
Nulber 

108-95-2 Phenol 10. U 
111-44-4 bl!(2-Chloroethyl)ether 10. U 
95-57-8 2-ChlorophenoI 10. U 

541-73-1 1,3-Dichlorobenzene 10. U 
106-46-7 1,4-0Ichlorobenzene 10. U 
100-51-6 Benzy I al coho I 10. U 
9S-S0-1 1,2-0Ichlorobenzene 10. U 
9S-48-7 2-nethylphenol 10. U 

S38-32-9 bls(2-chlorolsopropyllether 10. U 
106-44-5 4-l1ethylphenol 10. U 
621-64-7 H-Hltroso-di-n-propyla.ine 10. U 
67-n-1 Hexachloroethane 10. U 
98-95-' Nitrobenzene 10. U 
78-59-1 l!ophorone 10. U 
88-75-5 2-Hitrophenol 10. U 

105-67-9 2,4-0118thylphenol 10. U 
65-8S-0 BenzoIc acid SQ. U 

111-91-1 bls(2-OhloroethoxylMethane 10. U 
120-83-2 2,4-0ichlorophenol 18. U 
120-82-1 1,2,4-Trlchlorobenzen. 18. U 
91-20-3 Naphthalene 18. U 

106-47-8 4-Ch loroan i I inl 10. U 
87-68-3 Hexachlorobutldiene 10. U 
59-S0-7 4-Chloro-3-lIthylphlnol 10. U 
91-S7-6 2-l1ethylnaphthelene 10. U 
77-47-4 Hexachlorocyclop.nt.dienl 10. U 
88-06-2 2,4,6-Trichlorophenol 18. U 
95-9S-4 2,4,5-Trlchlorophenol SO. U 
91-58-7 2-Chloronaphthal.ne 10. U 
88-74-4 2-Hi trolni lin. SO. U 

131-11-' OiMthylphthllat. 10. U 
208-96-8 Acenaphthylene 10. U 
99-09-2 3-Hi t rOln il ine SO. U 

flM Collected: HA 
Dlte Received: 08/02 
Dlta R 

C.A.S. 
Nullber 

8'-'2-9 Acenaphthene 
SI-28-S 2,4-Dinitrophenol 

100-02-7 4-H it ropheno 1 
132-64-9 Dibenzofuran 
121-14-2 2,4-Dinitrotolueftl 
606-20-2 2,6-Dinitrotoluene 
84-"-2 Diethylphthll.te 

700S-72-' 4-Ohlorophenyl-phenylether 
86-7J-7 Fluorene 

100-01-6 4-Hi t roan i I ine 
534-S2-1 4,6-Dinitro-2-lIthylphenol 

86-30-6 H-Hitrololdiphenyla.ine (1) 
101-SS-3 4-8rOlDphenyl-phenylether 
118-74-1 Hexlchlorobenzene 
87-86-5 PentlChlorophenol 
8S-01-8 Phenanthrene 

120-12-7 ~thrlClftI 

84-74-2 Di-n-butylphthll.te 
206-.... Fluorenthe". 
129-00-0 Pyrenl 
85-68-7 Butylbenzylphthallte 
91-94-1 J,J'-Oichloroblnzidine 
e;6-55-3 Blnzo(.lanthrlc.n. 

117-81-7 bil(2-Ethylhlxyllphth.lltl 
218-01-9 Chryal". 
117-84-0 Di-n-octylphthilit. 
205-99-2 Benzo(b)fluorentheftl 
207-08-9 Blnzo(k)f luorenthenl 
SO-32-8 Benzo(I lpyrl". 

193-39-S Indlno(I,2,J-cdlpyr.n. 
53-70-3 Diblnzo(l,hlenthrlc.n. 

191-24-2 Blnzo(g,h,ilp.rylln. 

ugll 

10. U 
SO. U 
SO. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
50. U 
SO. U 
10. U 
10. U 
10. U 
SO. U 
10. U 
10. U 
2. J 

10. U 
10. U 
10. U 
20. U 
10. U ,. J8 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 

(l)-C,nnot be Slplrltld fro. diphenyl •• in. 

For. 1 71Se; 

D-S 

BZT0104(e)011763 



SEMIIOLATILE 
ORGANICS ANALYSIS OATA SHEET 

Ldboratory Ndme: Ecova Corporation Lab Salple lD: EAS973-02 
PrOject Nu~er: 8214Dl CustOMr Sallple: Background 
SallPie MatrIx: Sot! Salple Description: Background Sod 
ConcentratIon: Low DIlution Factor: 1.0000 \)ate Collected: NA 
SallPle wt/vol: 28.95 9 Dry Weight Tille Collected: HA 
Date Extracted: 08/08/88 [~te Recelved: 08/02/8 
Date Analyzed: 8/29/88 17:05 Clata R l)aae Author ze 

(., 

C.A.S. ug/Kg C.A.S. uglKg 
Nulllber IIju.er 

.-
108-95-2 Phenol '50. U U-'2-9 AtenepM hene 350. U 

111-44-4 bls(2-Chioroethyl)ether 3S0. U ~il-28-5 2,4-Dinitrophenol 1700. U 

95-57-8 2-Chlorophenol 'SO. U 100-02-7 4-Nitrophenol 1700. U 

541-73-1 1,3-0Ichlorobenzene 350. U 132-64-9 Oibenzofuran 350. U 

106-46-7 1,4-Dlchlorobenzene 350. U 121-14-2 2,4-Dinitrotoluene '50. U 

100-51-6 Benzy I a I coho I 'SO. U 606-20-2 2,6-0initrotoluene 350. U 
95-50-1 1,2-0ichlorobenzene '50. U 8·6-66-2 Diethylphthelete 350. U 
9,-48-7 2-Methylphenol 350. U 7005-72-3 4-Chloroph.nyl-ph.nylether 350. U 

1638-32-9 bls(2-chloroisopropyl)ether 350. U 8ti-lJ-7 Fluorene 350. U 
106-44-5 4-Methylphenol 350. U 1011-01-6 4-Ni troani line 1700. U 
621-64-7 N-Nitroso-di-n-propyll.ine 'SO. U S34-52-1 4,6-Dinitro-2-.. thylph.nol 1700. U 
67-72-1 Hexachloroethane 350. U 86-30-6 N-Hitrososdiphenyla.lne (1) 350. U 
98-95-3 Hltrobenzen. 'SO. U 101-55-' 4-BrolOphenyl-ph.nylether 350. U 
78-59-1 lsophorone '50. U 118-74-1 Hexlchlorobenzen. 350. U 

88-~-5 2-Nlt rophenol '50. U 87·-86-5 PentechlorophenoI no. J 
105-67-9 2,4-0i .. thylphenol ,SO. U 85-01-8 Phenenthrene 86. J 
65-95-0 BenzoIc acid 1700. U 120··12-7 Anthrlcene 3,0. U 

111-91-1 bi~(2-Chloroethoxy)",th.n. 350. U 84-·74-2 Di.n-~utylphthal.t. 350. U 
120-83-2 2,4-Dichlorophenol '51. U 206··~O Fluorenthene 290. J 
12G-82-1 1,2,4-Trichlorobenzene '50. U 129··00-0 Pyren. ;20. 
91-20-3 Haphthelene '50. U 85-68-7 Butylbenzylphth.l.te 350. U 

106-47-8 4-Ch loro.n II ine 350. U 91-94-1 3,J'·Dichlorobenzldlne 690. U 
87-68-3 Hexachlorobutldiene no. u 56-55-3 BenzoC.)enthrecene 150. J 
,9-50-7 4-Chloro-3-.. thylphenol '50. U 117-81-7 bis(2-Ethylhexyl)phthll.t. 350. U 
91-57-6 2-Methylnaphth.lene '50. U 218-01-9 Chrysene 280. J 
77-47-4 Hexachlorocyclopentadiene ';0. U 117-84-0 Di-n-octylphth.l.t. 3;0. U 
88-06-2 2,4,6-Trlchlorophenol '50. U 205-1J9-2 BenzoCb)fluor.nthenl 200. J 
95-95-4 2,4,5-TriChlorophenol 1700. U 207-118-9 8enzoCk)fluor.nthen. 160. J 
91-;8-7 2-Chloronaphthllene '50. U ;0-J~2-8 Benzo(.)pyrenl 170. J 
88-74-4 2-Hl troanll ine 1700. U 193-39-5 Indeno(1,2,3-cd)pyrene 1;0. J 

131-11-3 Oilethylphthllatl 350. U 53-,'0-3 OibenzoCa,h).nthrlcene 350. U 
208-96-8 Acenaphthylene 350. U 191-24-2 Benzo(g,h,i)perylenl 180. J 
99-09-2 3-Ni t rOln i 1 in. 1700. U 

(l)-C.nnot b. seper.ted fro. dlphenyllaine 
0-6 

For. 1 7/81) 

BZT0104(e)011764 



SEM [ UOLA TI L£ 
ORGANICS ANALYSIS OATA SHEET 

Laboratory Name: Ecova Corporation Lab Sa.ple 10: EA5973-03 
ProJect Number: 821401 Custo.r Sallp Ie: 1.1-1 
SaMp leMa t r I x: So Ii Sallple Description: Soil Pile - Westside 
Concentration: LOw Dilution Factor: ~O.OOOO Oate Collected: NA 
Saapie wt/vol: 27.27 9 Tile Collected: HA 
Date Extracted: 08/08/88 Oate Received: 08/02/88 
uate Analyzed: 8/31/88 15:07 O'''l. ... ~ Mhor~z~ 

G -1&t!.L ~ iVZ{<t u;k: 

C.A.S. ugll(g C.A.S. ug/l(g 
Nullber Hullber 

108-9S-2 Phenol 18000. U 8'-'2-9 Acenaphthene 18000. U 
111-44-4 bls(2-Chloroethyllether 18000. U 51-28-5 2,4-0inltrophenol 92000. U 
9S-~7-9 2-Chlorophenol 18000. U 100-02-7 4-Nit ropheno I 92000. U 
~41-73-1 l,3-0lchlorobenzene 18000. U 132-64-9 Dibenzofuran 18000. U 
106-46-7 l,4-0lchlorobenzene 18000. U 121-14-2 2,4-0initrotoluene 18000. U 
100-51-6 Benzy I al coho 1 18000. U 606-20-2 2,6-Dinitrotoluene 18000. U 
9~-~0-1 1,2-0Ichlorobenzene 18000. U 84-66-2 Diethylphthalate 18000. U 
95-48-7 2-Methylphenol 18000. U 7005-72-' 4-Chlorophenyl-phenylether 18000. U 

39638-32-9 bls(2-chlorolsopropyl)ether 18000. U 86-73-7 Fluoren. 18000. U 
106-44-5 4-Methylphenol 18000. U 100-01-6 4-Ni t roan it ine 92000. U 
621-64-7 N-Nitroso-di-n-propyla.ine 18000. U 5'4-52-1 4,6-Dinitro-2-18thylphenol 92000. U 
67-72-1 Hexachloroethane 18000. U 86-30-6 N-Nitrososdiphenyla.ine (1) 18000. U 
98-95-3 Nitrobenzene 18000. U 101-55-' 4-BrolGphenyl-phenylether 18000. U 
78-59-1 [sophorone 18000. U 118-74-1 Hexachlorobenzene 18000. U 
88-lS-5 2-Nltrophenol 18000. U 87-86-5 Pentachlorophenol 250000 

105-67-9 2,4-0Ilethylphenol 18000. U 85-01-8 Ph.nanthrene 18000. U 
65-85-0 Benzoic aCid 92000. U 120-12-7 Anthrac.n. 18000. U 

111-91-1 bls(2-Chloroethoxy)Methan. 18000. U 84-74-2 Di-n-butylphthllate 18000. U 
120-83-2 2,4-0ichlorophenol 18000. U 206-44-0 Fluoranthene 18000. U 
120-82-1 1,2,4-Trlchlorobenzene 18000. U 129-00-0 Pyren. 18000. U 
91-20-3 Naphthalene 18008. U 85-68-7 Butylbenzyiphthilite 18000. U 

106-47-8 4-01 loroan i line 18000. U 91-94-1 ',"-Oichlorobenzldine 37000. U 
87-69-3 Hexachlorobutadiene 18000. U 56-55-' Benzo(I)lnthrlcene 19000. U 
59-~O-7 4-Chloro-'-lethylphenol 18000. U 117-81-7 bis(2-Ethylhexyl)phthllate 19000. U 
91-57-6 2-Methylnaphthalene 18000. U 218-01-9 Chrysene 18000. U 
77-47-4 Hexachlorocyclopentadiene 18000. U 117-84-0 Oi-n-octylphthalat. 18000. U 
89-06-2 2,4,6-Trichlorophenol . 18000. U 205-99-2 Benzo(b)fluoranthen. 18000 • U 
95-95-4 2,4,5-Trichlorophenol 92000. U 207-08-9 Benzo(k)fluorlnthene 19000. U 
91-59-7 2-Chloronaphthalene 18000. U 50-31-8 Benzo(a)pyrene 18000. U 
88-74-4 2-NI t roan IIlne 92000. U 193-39-5 Indeno(1,2,'-cd)pyrene 18000. U 

131-11-3 OI18thylphthallte 18000. U 53-70-3 Oibenzo(l,h)anthrlcen. 18000. U 
208-96-8 Acenaphthylene 18000. U 191-24-2 Benzo(g,h,i)perylene 18000. U 
99-09-2 '-Ni troanil ine 92000. U 

(I)-Cannot be .eplrated fro. dlphenyla.lne . 
D-7 

For. 1 7/85 

BZT0104(e)011765 



SEM I VOLATILE 
~GANrCS ANALYSIS DATA SHEET 

LaDoratory Na.e: Ecova Corporation 
~rolect Number: 821401 

Dilution Factor: 500.000 
9 

Sa~pie Matrix: 5011 
Concentration: Low 
3a~ple wt/vol: 27.,7 
Date Extracted: 08/08/88 
Date Analyzed: 8i31/88 16:12 

C.A.S. ug/Kg 
NullOer 

109-95-2 Phenol 180000 U 
111-44-4 bls(2-Chloroetnyllether 180000 U 
95-57-9 2-ChlorophenoI 180000 U 

541-73-1 I,J-Dlchlorobenzen. 190000 U 
106-46-7 1,4-0ithlorob.nzen. 180000 U 
100-51-6 Benzyl .lcohol 180000 U 
95-;0-1 1,2-Dichlorobenzen. 180000 U 
95-48-7 2-l1ethylphenol 180000 U 

'9638-32-9 bls(2-chloroisopropyl)ether 180000 U 
106-44-5 4-l1ethylphenol 180000 U 
621-64-7 N-Nltroso-di-n-propyl •• in. 180000 U 
67-72-1 Hexachloroethane 180000 U 
98-9;-3 Nitrobenzene 180000 U 
78-59-1 150phorone 180000 U 
88-75-; 2-Nd ropheno I 180000 U 

105-67-9 2,4-0Ilethylphenol 180000 U 
6;-8;-0 BenzoIc aCId 910000 U 

111-91-1 bls(2-Chloroethoxy)",than. 180080 U 
120-83-2 2,4-Dlchlorophenol 180008 U 
120-82-1 1,2,4-Trichlorob.nzen. 180000 U 
91-20-3 Naphthllen. 180000 U 

106-47-8 4-Ch lorolni 1 ine 180000 U 
87-08-3 Hexachlorobutadiene 180000 U 
,9-50-7 4-Chloro-3-lethylph.nol 180000 U 
91-;7-6 2-Methylnaphthel.n. 180000 U 
77-47-4 Hexlchlorocyclop.ntedienl 180000 U 
88-Q6-2 2,4,6-Trichloroph.nol 180000 U 
9;-9;-4 2,4,5-Trlchlorophenol 910088 U 
91-;8-7 2-Chloronlphthllen. 180000 U 
88-74-4 2-Nltroanlllne 910000 U 

131-11-3 Di .. thylphth.late 180000 U 
208-96-8 AtenlpM hy lene 180000 U 
99-09-2 3-Hi t rOln i line 910000 U 

For. 1 

Lab Sa~le 10: EAS973-04 
Custoller Sallple: E-1 
Sallple Description: SOil Pile - Eastside 
(lite Collected: HA 
TI" Collected: NA 
(~te Rec ved: 08/02/88 

C.A.S. ug/J(g 
1~lIber 

.-
83-}2-9 Ac.naphth.ne 180000 
~1-28-5 2,4-0initrophenol 910000 

100-02-7 4-Nit ropheno 1 910000 
1J2-64-9 Oibenzofuren 180000 
121-14-2 2,4-0initrotoluen. 180000 
606-20-2 2,6-Dinitrotolu.ne 180000 
84-66-2 Diethylphth.l.te 180000 

700S-72-J 4-Chlorophenyl-ph.nyl.ther 180000 
8~i-7J-7 Fluorene 180000 

101'-01-6 4-Hi tro.ni I in. 910000 
;3~i-52-1 4,6-Dinitro-2-tethylph.nol 910000 
8~,-'0-6 N-Hitro505dlph.nyl.aine (1) 180000 

101-51j-J 4-Broaoph.nyl-phenyl.th.r 180000 
118-74-1 Hex.chlorobenz.ne 180000 
87-S6-1j Pentach I oroph.no I 2000000 
85-01-S Phenenthr.ne 180000 

120··12-7 Anthracen. 180000 
84-·74-2 Di-n-butylphthelat. 180000 

206··-44-0 Fluorenth.ne 180000 
129u OO-0 Pyre". 180000 
85-68-7 Butylbtnzylphthellt. 180000 
91-94-1 3,J'-Oichlorob.nzidine 360000 
5'-;1j-' BenzoCa)lnthrlc.ne 180000 

117-81-7 bi5(2-Ethylh.xyl)phth.l.tl 180000 
218-41-9 Chrystnt 190000 
117-194-0 Oi-n-octylphthal.te 180000 
201j-99-2 Benzo(b)Fluorenth.nl 180000 
207-08-9 8enzoCk)fluorenthen. 190000 
50-):2-8 BenzoCe)pyr.n. 180000 

19J-"-S Indeno(1,2,'-cd)pyren. 180000 
5'-70-' Dib.nzo(l,h)enthreeenl 180000 

191-24-2 8enzo(g,h,l)p.ryl.n. 180000 

(I)-Cannot b. separlt.d fro. dlph.nyl •• in. 

7185 

D-8 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

BZT0104(e)011766 



SEM ( VOLA TI LE 
ORGANICS ~'(SIS DATA SHEET 

Laboratory Name: Ecova Corporation 
PrOject Nu.cer: 821401 

Dilution Factor: 1.0000 
Sa.ple MatriX: 5011 
Concentration: Low 
Sa~le wt/vol: 27.36 
Date Extracted: 08/08/88 

9 Dry Weight 

Date Analyzed: 8129188 18:12 

C.A.S. ug/l(g 
Nullber 

108-9;-2 Phenol 370. U 
111-44-4 bls(2-Chloroethyl)ether 370. U 
9;-;7-8 2-Chlorophenol 370. U 

;41-73-1 1,3-Dlchlorobenzene 370. U 
106-46-7 1,4-0ichlorobenzene 370. U 
100-51-6 Benzyl alcohol 370. U 
9;-;0-1 1,2-Dichloroblnzenl 370. U 
95-48-7 2-Methylphenol 370. U 

.11638-32-9 bis(2-chlorolsopropyl)ethlr 370. U 
106-44-5 4-Me thy lpheno I 370. U 
621-64-7 H-Nltroso-dl-n-propyla.inl 370. U 
67-72-1 Hexachloroethane 370. U 
98-95-3 Nitrobenzene 370. U 
78-;9-1 Isophorone 370. U 
88-75-; 2-Nitrophenol 370. U 

105-67-9 2,4-Dllithylphenol 370. U 
65-8;-0 Benzoic acid 1800. U 

111-91-1 bis(2-Chloroethoxy)",th.nl 370. U 
120-83-2 2,4-0ichlorophlnol 370. U 
120-82-1 1,2,4-Trichlorobenzenl 370. U 
91-20-3 Naphth.lene 370. U 

106-47-8 4-01 loro.n i line 370. U 
87-68-3 Hex.chlorobut.diene 370. U 
59-50-7 4-Chloro-3-lIthylphenol 370, U 
91-57-6 2-Methyln.phth.lene 370. U 
77-47-4 Hexachlorocyclopent.diene 370. U 
88-06-2 2,4,6-Trlchlorophenol 370. U 
9,-95-4 2,4,;-Trichlorophenol 1800. U 
91-58-7 2-Chloronlphthllene 370. U 
88-74-4 2-Hi troani line 1800, U 

131-11-3 Dilithylphthilite 370, U 
208-96-8 Acenaphthylene 370. U 
~9-09-2 3-Hi troaniline 1800. U 

For. 1 

Lab Sllple 10: EAS973-0; 
CustOler Slip Ie: S-1 
Seiple Description: Soil Pile - Southside 
Oate Collected: NA 
Till Collected: NA 
Oate R ·ved: 08/02/88 

C.A.S. ug/l(g 
Nullber 

n-32-9 Acenlphthene 370. 
51-28-S 2,4-0initrophenol 1800. 

100-02-7 4-Hitropheno1 1880. 
132-64-9 Oibenzofur.n 370. 
121-14-2 2,4-0initrotoluene 370. 
606-20-2 2,6-0initrotoluenl 370. 
84-66-2 Oiethylphth.l.tl 370. 

700S-n-3 4-Chlorophenyl-phenylether 370. 
86-73-7 Fluorene 370. 

100-01-6 4-Hi trolni line 1800. 
534-S2-1 4,6-0initro-2-lethylphenol 1800. 
86-'0-6 N-Hitrolosdiphlnyl •• ine (1) 370. 

101-SS-' 4-8rOlDphlnyl-phenylethlr 370. 
118-74-1 Hexach1 orobenzene 370. 
87-86-S Pentachlorophenol 2200. 
8S-01-8 Phenanthrene 370. 

120-12-7 ~thrlClne 370. 
84-74-2 Oi-n-butylphth.l.te 370. 

206-46-8 Fluoranthene ~. 

129-00-0 Pyrenl 80. 
85-68-7 Butylbenzylphth.l.te 370. 
91-94-1 3,3 1-Oichloroblnzldine 730. 
S6-SS-3 8enzo(.)anthr.cene 37. 

117-81-7 bis(2-Ethylhexyl)phth.l.te 40, 
218-01-9 ChrYSlne 82. 
117-84-0 Oi-n-octylphth.l.tl 370. 
20;-99-2 Btnzo(b)fluorlnthene 50, 
207-08-9 8enzo(k)fluor.nthlne 38. 
50-J2-8 8enzo(.)pyrene 370. 

19J-J9-S Indeno(1,2,3-cd)pyr.nl 370. 
53-70-' Oibenzo(',h)anthr.cene 370. 

191-24-2 BenzoCg,h,i)peryl.ne 370. 

Cl)-Cannot be slpar.ted fro. diphlnyla.lne 
0-9 

718S 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
J 
J 
U 
U 
J 
J 
J 
U 
J 
J 
U 
U 
U 
U 

BZT0104(e)011767 



SEtH VOlA rr LE 
ORGANICS ANALVSIS OATA SHEET 

~aboratory Na~: Ecova Corporation Lab S'!lpie 10: £HS97J-06 
ProJect Nulber: 821401 CustOMr Sa..,le: H-l 
5a.ple Matrix: SOil Sa!lple Descript Ion: Soil Pile - Northside 
Concentration: Low Dilution Factor: 200.000 Clate Collected: HA 
Sa.ple wt/vol: 27.72 9 Ory Weight l'i. Collected: NA 
Date Extracted: 08/08/88 Date Rece~d: 08/02/88 

Ilt/tLup-, Date Analyzed: 8/29/88 20:27 Da::;t..' ~~om.d: 
_ _ ,,,,,,,LA 

C.A.S. ug/Kg C.A.S. ug/Kg 
Nullber ttlilber 

.-
108-95-2 Phenol 72000. U 83-32-9 Acenaphthen. nooo. U 
111-44-4 bls(2-Chloroethyllether 72000. U 51-28-5 2,4-0initroph.nol 360000. U • 
95-57-8 2-ChlorophenoI 72000. U 100-02-7 4-Nitrophenol 360000. U 

541-73-1 1,3-0Ichlorobenzene 72000. U U2-6~9 Oibenzofuran 72000. U 
106-46-7 l,4-Dlchlorobenzene 72000. U 121-1~2 2,4-0initrotoluene 72000. U 
100-51-6 Benzyl Ileoho I 72000. U 606-20-2 2,6-0initrotolu.n. 72000. U 
95-50-1 1,2-Dichlorobenzene 72000. U 84'-66-2 Diethylphthalate nooo. U 
95-48-7 2-l1ethylph.nol 72000. U 700~;-n-3 4-Chlorophenyl-ph.nyl.th.r 72000. U 

S38-32-9 bls(2-chlorolsopropyl)ether 72000. U 8~1-73-7 Fluoren. nooo. U 
106-44-5 4-l1ethylph.nol 72000. U 1011-01-6 4-Hi troan i line 360000. U 
621-64-7 N-Nltroso-dl-n-propyle.int 72000. U 53~",52-1 4,6-0initro-2-.. thylphenol 360000. U 
67-72-1 Hexachloro.thane 72000. U 86·-30-6 H-Hitrososdiph.nyl,.in. (1) nooo. U 
98-95-3 Nitrobenzene 72000. U 101-55-3 4-8rolGph.nyl-phenylether nooo. U 
78-59-1 l)ophorone 72000. U 118-74-1 Hexachlorob,nz.n. 72000. U 
88-~-5 2-NI t ropheno I 72000. U 87-86-5 Pentachlorophenol 720000. 

105-67-9 2,4-01.thylphenol 72000. U 85-01-8 Phenanthrene 72000. U 
65-8S-0 Benzoic aCId 360000. U 120·-12-7 j:ftthrac.ne 72000. U 

111-91-1 bls(2-Chloroethoxy)Methane 72000. U 84-·7~2 Oi-n-butylphth,l,t. 72000. U 
120-83-2 2,4-0ichlorophenol 72000. U 20'··~0 Fluonnthene 72000. U 
120-82-1 1,2,4-Trlehlorobenz.n. 72001. U 129-00-0 Pyren. 72000. U 
91-20-3 Naphthalene 72000. U 85-·68-7 Butylblftzylphthllate 72000. U 

106-47-8 4-Ch 1 oroan iii ne 72000. U 91··94-1 3,3 '-Dichlorobenzidin. 140000. U 
87-69-3 Hexachlorobutadien. 72000. U 56-55-3 BtnzoCa)anthrac.n. 72000. U 
59-50-7 4-Chloro-3-.. thylph.nol 72000. U 117-81-7 bll(2-Ethylh.xyl)phthalat. 72000. U 
91-57-6 2-Methylnaphthalene 72000. U 218-01-9 Chryt.", 72000. U 
77-47-4 Hexachlorocyclop.nt.di.n. 72088. U 117-84-0 Di-n-octylphthal.t. 72000. U 
89-06-2 2,4,6-Trichloropnenol 72000. U 205-'~9-2 Btnzo(b)fluortnthlne nooo. U 
95-95-4 2,4,S-Tr lchlorophenol 360000. U 207-08-9 Btnzo(k)fluor,nth.n. 72000. U 
91-58-7 2-Chloronaphthalene 720OB. U 50-:12-8 Btnzo(a)pyrl'" nooo. U 
88-74-4 2 -N i t roan III ne 360000. U 193-:19-5 Ind.no(1,2,3-cd)pyrene 72000. U 

131-11-3 Oi .. thylphth,lete 72008. U 53-'0-3 Dib.nzo(l,hlanthraclne 72000. U 
208-96-8 Acenaphthylene 72000. U 191-24-2 8enzD(g,h,i)p.ryl.n. nooo. U 
99-09-2 3-Hi troani I in. 360000. U 

(I)-Cannot be s.parated fro. diphenyla.ln. 

For. 1 7185 
0-10 
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SEM I UOLA TI LE 
ORGANICS ANALYSIS OATA SHEET 

Laboratory Hale: Eeova Corporation Lab Sa~le 10: EAS973-C 
ProJect NuMber: 821401 Custo .. r Slip Ie: W-l, E-l, 5-1, N-l 
Sa.ple Matrix: 5011 Sllple Description: COlPoslte 
Concentration: Low Dilution Factor: 200.000 Date Collected: NA 
Sa.pie wl/vol: 27.48 9 Dry Weight TI .. Collected: NA 
Date Extracted: 08/08/88 Date Rece ved: 08/02/88 
Date Analyzed: 8129188 21: J3 Data Rei 

/ 

C.A.S. ug/Kg C.A.S. ug/Kg 
Nuillber ~lIber 

108-9S-2 Phenol 73000. U 83-32-9 Acenaphthene 73000. U 
111-44-4 bls(2-Chloroethyl)ether 73000. U 51-28-5 2,4-0initrophenol 360000. U 
9S-S7-8 2-Chlorophenol 73000. U 100-02-7 4-Hitrophenol 360000. U 

541-73-1 1,3-DIChlorobenzene 73000. U 112-64-9 Oib.nzofurln 73000. U 
106-46-7 1,4-Dlchlorobenzene 73000. U 121-14-2 2,4-0initrotoluen. 73000. U 
100-St-6 Benzyl alcoho I 73000. U 606-20-2 2,6-Dinitrotoluene 73000. U 
9S-S0-1 1,2-Dlchlorobenzen. 73000. U 84-66-2 Di.thylphthilit. 73000. U 
9S-48-7 2-t1ethylphenol 73000. U 7005-72-' 4-Chlorophenyl-phenylether 73000. U 

39638-32-9 bls(2-chlorolsopropyl)eth.r 73000. U 86-73-7 Fluorene 73000. U 
16-44-S 4-l1ethylphenol 73000. U 100-01-6 4-Hi trolni 1 ine ]60000. U 

... 11-64-7 N-Hltroso-dl-n-propyll.ine 73000. U 534-52-1 4,6-0initro-2-.. thylphenol 360000. U 
67-72-1 Hexachloroethane 73000. U 86-30-6 N-Hitrololdiphenyla.ine (ll 73000. U 
98-9S-3 Hltrobenzene 73000. U 101-55-' 4-Bro.aphenyl-phenylether 73000. U 
78-59-1 Isophorone 73000. U 118-74-1 Hexlchlorobenzen. 73000. U 
88-i'S-5 2-Hitrophenol 73000. U 87-86-5 P.ntlchlorophenol 680000. 

105-67-9 2,4-DI .. thylphenol 73000. U 85-01-8 Phenlnthren. 73000. U 
65-95-0 BenZOIC acid 360000. U 120-12-7 ~threcene nooo. U 

111-91-1 bls(2-Chloroethoxy)t1ethlne 73000. U 84-74-2 Oi-n-butylphth.l.te 73000. U 
120-83-2 2,4-0ichlorophenol 73000. U 206-oW-O Fluorlnthene 73000. U 
120-82-1 1,2,4-Trlchlorobenz.n. 73000. U 12'-00-0 Pyrene. 73000. U 
91-20-3 Hapht hal en. 73001. U 85-68-7 Butylbenzyiphthilite 73000. U 

106-47-8 4-Ch loro.nil in. 73000. U 91-94-1 3,3'-Oichlorob.nzldlne 150000. U 
87-68-3 Hexachlorobul.di.ne 73000. U 56-55-3 Benzo(lllnthrlcene 73000. U 
59-50-7 4-Chloro-J-.. thylph.nol 73000. U 117-81-7 bil(2-Ethylhexyl)phthll.t. 73000. U 
91-57-6 2-Methylnaphthllene 73000. U 218-01-9 Chrysene nooo. U 
77-47-4 Hexachlorocyclopentldien. nooo. U 117-84-0 Di-n-octylphth.llt. 73000. U 
88-06-2 2,4,6-Trichlorophenol n008. U 205-99-2 Benzo(blfluorenth.n. 73000. U 
95-9S-4 2,4,5-Trlchloroph.nol 360000. U 207-08-9 Benzo(k)fluorlnthene 73000. U 
91-58-7 2-Chloron.phthllene 73000. U 50-32-8 Benzo (I ) pyre", nooo. U 
88-74-4 2-Hi t roan i ilne 360000. U 193-39-S Indeno(I,2,3-cd)pyrene 73000. U 

131-11-' Di .. thylphthellte 73000. U 53-70-3 Dibenzo(l,h)anthrlcene nooo. U 
208-96-8 Acenaphthylen. 73000. U 1'1-24-2 Benzo(g,h,ilperylen. 73000. U 
99-09-2 '-Hi t roani lin. 360000. U 

(ll-Cannot b. seplrlt.d Fro. dlph.nyll.ln. 

For. 1 7/8S 
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SEN [ VOLATILE 
ORGANICS ANALYSIS DATA SHEET 

Laboratory Nale: Ecova Corporation Lab Sllple 10: EAS973-00MB 
Project Nulber: 821401 Custo.r Slip Ie: NA 
SaMple MatrIx: 5011 Sa~le Description: Method Blank 
ConcentratIon: Low Dilution Factor: 10.0000 Date Collected: NA 
SalOle wt/vol: 30 9 Tile Collected: NA 
Date Extracted: 08/08/88 Date Re Iwd: 08/02188 
Date Analyzed: 8129/88 15:58 Data 

• 
C.A.S. uglKg C.A.S. ug/Kg 
"".tier ""lIber 

108-95-2 Phenol HOD. U 83-32-9 Acenaphthenl HOD. U 

111-44-4 bls(2-Chloroethyllether HOO. U 51-28-5 2,4-0initrophlnol 17000. U 
95-57-8 2-Chlorophenol HOD. U 100-02-7 4-Nitrophenol 17000. U 

'41-73-1 l,3-Dlchlorobenzene HOD. U 132-64-9 Oiblnzofuran 3300. U 

106-46-7 1,4-Dlchlorobenzenl HOO. U 121-14-2 2,4-0initrotolulnl HOD. U 
100-51-6 Benzyl alcohol HOD. U 606-20-2 2,6-0initrotolulnl HOO. U 

95-50-1 1,2-Dichlorobenzlnl HOO. U 84-66-2 Oilthylphth.lltl HOO. U 
95-48-7 2-Methylphenol HOO. U 7005-72-3 4-Chlorophlnyl-phlnyllthlr HOD. U 

39638-32-9 bIS(2-chlorolsopropyl)lthlr HOO. U 86-73-7 Fluorene HOD. U 
106-44-5 4-l1ethylphenol HOD. U 100-01-6 ~-Ni t ro.n i line 17000. U 
621-64-7 N-Nltroso-di-n-propyla.inl HOD. U 534-52-1 ~,6-Dinitro-2-.. thylphlnol 17000. U 
67-72-1 Hexachloroethanl HOO. U 86-30-6 N-Nitrososdiphenyla.inl (1) HOO. U 
98-95-3 Nitrobenzlnl HOO. U 101-55-3 ~-8ra.ophenyl-phlnyllther HOD. U 
78-59-1 [sophorone HOD. U 118-74-1 Hex.chloroblnzlnl HOO. U 
88-7'5-5 2-Nitrophenol HOO. U 87-86-5 Pentachlorophenol 17000. U 

105-67-9 2,4-0i .. thylphenol HOO. U 85-01-8 Ph.n.nthren. HOO. U 
65-85-0 Benzoic acid 1700 •• U 120-12-7 AnthrlCI'" HOD. U 

111-91-1 bls(2-Chloroethoxy)Meth.ne HOD. U 84-74-2 Oi-n-butylphth.llt. HOO. U 
120-83-2 2,4-Dichlorophlnol HOD. U 206-44-' Fluor.nthlnl "00. U 

120-82-1 1,2,4-Trlchlorobenz.nl 3300. U 129-00-0 Pyrene HOD. U 
91-20-3 Naphthalene '311. U 85-68-7 Butylbtnzylphthtl.tl "00. U 

106-47-8 4-Chloroani I in. noo. U 91-94-1 J,J'-Oichlorob.nzidinl 6700. U 
87-68-3 Hexachlorobutldilnl 3ne. U 56-55-3 BtnzoCI)lftthrlcln. "00. U 
59-50-7 4-Chloro-3-.. thylph.nol "DO. U 117-81-7 bia(2-Ethylhlxyllphth.l.tl HOD. U 
91-57-6 2-Methylnaphthtlenl HID. U 218-01-9 Chryaen. "00. U 
77-47-4 Hexachlorocyclop.ntlditnl HOD. U 117-84-0 Oi-n-octylphth.llt. "00. U 
88-06-2 2,4,6-Trichlorophenol HIO. U 205-99-2 Benzo(b)fluorlftthine "00. U 
95-95-4 2,4,5-Trlchlorophlnol 17000. U 207-08-9 BenzoCk)fluorlnth.n. HOD. U 
91-58-7 2-Chloronaphthlllnl HOD. U 50-32-8 8enzo(.)pyrtnt "00. U 
88-74-4 2-Ni troani line 17000. U 193-39-5 Indlno(1,2,3-cd)pyren. "00. U 

131-11-3 Ol .. thylphthilitl 3300. U 53-70-3 Oibtnzo(l,h)lftthracen. "00. U 
208-96-8 Acenapht hy I enl HOO. U 191-24-2 Benzo(g,h,i)plrylln. HOO. U 
99-09-2 3-Ni trolni I ina 17000. U 

(l)-Cannot b. s.p.rltld fro. diphenyla.ln. 

For. 1 7/85 
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SEN I VOLA Tl L£ 
(R;AH I CS ANAl YS r S (lfHA SHEET 

Laboratory Nale: Ecoy. Corpor.tion Lab Sal9le 10: EAS973-00MB 
PrOJect Number: 821401 CustoMr 5119 Ie: NA 
Salpie Matrix: ~ater Sal9le Description: Method Blank 
Concentration: Low Dllut Ion Factor: 1.0000 Date Collected: NA 
Silpie wtNol: 1000 .1 TiM Collected: NA 
Date Extracted: 08/0;/88 Date Rec.lved: 08/02188 
Date Analyzed: 8130/88 12:39 o.1::'._Mho""~ 

;' '&t.~4<i~41477--: 
C.A.S. ugll C.A.S. ugll 
Huaber Nuab.r 

108-9;-2 Phenol 10. U 83-32-9 Acenlphthene 10. U 

111-44-4 bls(2-Chloroethyllether 10. U 51-28-5 2,4-Dinitroph.nol SO. U 
95-57-8 2 -011 0 ropheno 1 10. U 100-02-7 4-Nitroph.nol 50. U 

S41-7J-I l,'-Dlchlorooenzene 10. U 132-64-9 Dib.nzofuran 10. U 
106-46-7 1,4-Dlchlorobenzent 10. U 1:U-14-2 2,4-Dinitrotoluene 10. U 
IOO-S1-6 Benzyl alcohol 10. U 6~6-20-2 2,6-Dinitrotoluent 10. U 
95-50-1 1,2-Dichlorobenzent 10. U 84-66-2 Di.thylphth.latt 10. U 
95-48-7 2-l1ethylphenol 10. U 7005-72-' 4-Chloroph.nyl-ph.nyl.th.r 10. U 

~9638-32-9 bls(2-chlorolsopropylleth.r 10. U EI6-7J-7 Fluorene 10. U 
106-44-5 4-l1ethylphenol 10. U 100-01-6 4-Hi troeni lint 50. U 
621-64-7 N-Nltroso-dl-n-propyl •• ine 10. U 5'4-52-1 4,6-Dinitro-2-.. thylph.nol 50. U 
67-n-l Hex.chloroethan. 10. U &'6-30-6 H-Nitroso.diph.nyl •• in. (1) 10. U 
98-95-3 Nitrobenzene 10. U 101-55-' 4-SrOlOphenyl-ph.nyleth.r 10. U 
78-,9-1 Isophorone 10. U 118-74-1 Hexlchlorob.nzent 10. U 
88-75-5 2-Nitrophenol 10. U 8.7-86-5 Pentachloroph.noI 50. U 

105-67-9 2,4-DiMthy1phenol 10. U 8S-01-8 Ph.nanthr.ne 10. U 
65-85-0 BenzoIc acid 50. U 12IJ-12-7 frlthrlClM 10. U 

111-91-1 bls(2-Chloroethoxy)",th.n. 10. U 8,'-74-2 Di-n-butylphthll.t. 10. U 
120-83-2 2,4-0ichlorophenol lO. U 206-44-0 Fluor."th.M 10. U 
120-82-1 1,2,4-Trlchlorob.nzene 10. U 129-00-0 Pyren. 10. U 
91-20-' Naphth.lene 11. U 8~;-68-7 Butylb.nzylphthllat. 10. U 

106-47-8 4-Ch loro.n i 1 int 11. U 91.-94-1 3,"-Dichlorobenzidine 20. U 
87-68-J Hex.chlorobut.dien. 10. U S'-5~-3 genzoCa)anthrlc.ne 10. U 
59-50-7 4-Chloro-3-tethylphenol 10. U 117-81-7 biIC2-Ethylh.xyllphthalat. 5. J 
91-57-6 2-Methylnlphthlltnl 10. U 218-01-9 Chryaene 10. U 
77-47-4 Hex.chlorocyclop.nt.dient 18. U 117-84-8 Di-n-octylphthalatt 10. U 
88-06-2 2,4,6-Trlchloroph.nol 11. U 205-99-2 genzo(b)'luoranthtne 10. U 
95-95-4 2,4,5-Trlchloroph.nol 50. U 207-08-9 BenzoCk)fluoranth.ne 10. U 
91-58-7 2-Chloron.phth.l.ne 10. U 50··32-8 BenzoCe)pyrlne 10. U 
88-74-4 2-Hi tro.n tllne 50. U 193-·39-5 Ind.no(1,2,'-cdlpyr.n. 10. U 

UI-U-J Oi .. thylphth.l.t. 10. U 53-70-' Dibenzo(e,hlanthracen. 10. U 
208-96-8 Acen.phthylene 10. U 191··24-2 Benzo(g,h,i)p.rylen. 10. U 
99-09-2 3-Hitrolniline 50. U 

(ll-C.nnot be seplrated fro. diph.nyl,.in. 

For. 1 718S 
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Project No: 821401 

. Client: TIME OIL 

september 6, 1988 

Project Title: TREATMENT STUDY OF PCP CONTAMINATED SOILS 

To: Mark Anderson 

From: Bill Mahaffey~_ 
cc: Al Bourquin 

John Kinsella 

OBJECTIVE: 
Time oil Company has i.dentified a site with extensive 

pentachlorophenol (PCP) contalnination in the soil (up to 8000 
ppm). The company has indicated that it has considered 
investigating soil washing treatment and is seeking cost 
effective alternative tOechnoloqies. Ecova has acquired soil 
samples for evaluating potential treatment technologies which may 
be applied at the site for subsequently preparing a remediation 
proposal for the contaminated soils. Candidate technologies 
which were evaluated were varlations otosoil slurry biotreatment 
and soil washing. 

SOIL CHARACTERIZATION: 
The soil samples acquired trom the Time Oil site were sandy 

in texture. Four individual samples were composited and 
analyzed. Soils were ext.racted tollowing EPA standard 
methodology (Method '720). The pcp concentration in the 
composited soil was determ:ined to be 680 mg/kg by gas 
chromatography and mass spect:ral analysis. Individual soil 
samples ranged in concentration trom 2.2 ppm to 2000 ppm. pH of 0 

the composite soil was low. 

A. SLURRY TREATMENT: 
Composited soil was placed in duplicate flasks at 

concentrations (weight ot soil per slurry weight, w/w) ot: 5 t, 
15 t, 25 , and 40 , in the appropriate volume ot an inorganic 
nutrient solution. This solution (pH 7.2) contains sUfficient 
levels of nitrogen and phosphordbs to sustain microbial growth on 
the mineralizable carbon in the soil. Soil slurries were placed 
on a shaker and incubated tor Ol,e week at constant temperature. 
After one week, the PCP concent~ration and pH ot the 15 - 40 t 
slurries were determined. The pH of these slurries had decreased 
to pH < 6 which may not be conducive to optimal microbial 
activity. To determine it pH impacted the biodeqradation of PCP 
the pH of the 5 " 15 , and 40 , soil slurries were readjusted to 
pH - 7.2. It was determined that 0.01 equivalents of base per kg 
of soil was required to obtain a pH ot 7.2 in the 40 , slurries. 
The amount of base added to the 15 , and 5' slurries was adjusted 
accordingly and a pH of 7.2 confi-rmed by direct measurement.. The 
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25 % slurries were left unchanged and served as a control. 
Slurry flasks were incubated on the shaker an additional week and 
PCP concentrations again determined. No PCP degrading organisms 
were found in the original soil samples. Therefore an inoculum of 
proprietary Ecova PCP degrading organisms was added. After four 
and ten days of incubation following the inoculum addition, PCP 
levels were once again determined. 

PCP ANALYSIS: 
To obtain rapid and accurate evaluation of PCP degradation 

in the slurry evaluations, a UV/Vis spectrophotometric analysis 
was employed. Aliquots of the aqueous portion of the slurry 
scanned from 220 nm to 400 nm. PCP concentrations were 
calculated on the basis of the absorption at 320 nm after 
subtracting the baseline correction absorption at 360 nm. A 
standard curve for absorption vs PCP concentration was linear to 
1.0 ppm (mg/l). Method interferences are additive for 
spectrophotometric methods and therefore NO (non detected) means 
concentrations can be no higher than the detection limit. 

RESULTS: 
Resul ts of the slurry experiments are summarized in the 

table below and in the attached figure. As can be seen from the 
data on the 40 % slurry the UV/Vis method of PCP analysis (248 
mg/l) is in very good agreement with the theoretical values 
calculated from the GCMS analysis ot the composited soil (272 
mg/l) . 

PCP Concentration mg/l (% reduction) 

SAMPL~ IlI~QB~IlS;:AL 7 I2AX~ 1J I2AX~** 17 DAYS 1.Lt ~YS 

NO( 10 Jt) 

33(7Sl) 

NO( 10 J%) 

40 % w/w 272(248)* 276 250(10%) 190(24%) 

25 % w/w @ 170 145 130(10%) 

15 % w/w 102 100 76(24%) 10(86%> 

5 % w/w 34 NO NO 

* Time 0 PCP concentration of 40 % slurry measured by UV/VIS spectros=op 
all other values extrapolated from PCP value ot 680 ppm in composited soLI 
** Inoculum added to slurries on Day 13. 
@ 25 % slurries pH < 6. Other slurries adjusted to pH - 7.2. 
ND - non detected. Detection limit - 1.0 ppm. 

Although some reduction may have occurred during the first 
two weeks, there was little evidence for the existance of any 
significant biological activity for PCP degradation in the Time 
Oil soils. Attempts to isolate pcp degrading microbes from the 
slurries were unsuccessful. A PCP degrading culture from the 
Ecova culture collection adapted to growth on 1000 mg/l PCP was 
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four day period: 86.8% and 24.0% reduction in the 15 % and 40 \ 
w/w slurries respectively. 'rhis reduction was complete (100\) 
after 10 days inoculation in both the 15 % and 40 % slurries. 
The rates of PCP removal before and after inoculation are the 
following: 

Slurry 
concentration 

40 \ 

Before Inoculatilon 
Rate Constant Tl/2 (Days) 

k=0.016 42 

After Inoculation 
Rate Constant Tl/2 (Days) 

k=0.5 1.4 

25 \ • k=0.018 38 k=0.137 5.0 

15 % k=0.046 1 11" 
-~ k-0.5 1.4 

* 2S % slurry pH < 6.0. Othex" slurries adjusted to 7.2. 

Conclusions: 
1. The level ot natul:'al microbiological PCP degrading 

activity was low in Time oil slurries. Based on the 
rate ot PCP removal with the natural microbial 
population the treatment time would be quite long. 
There is no indicatiolrt that target levels of PCP could 
be achieved using these organisms. 

2. The introduction ot alt inoculum trom Ecova' s culture 
collection was ettective in enhancing the bioloqical 
removal ot PCP trom the soil slurries in four days 
and was able to reduce the 40 t, 15% and 5 , slurries 
to non-detectable levells in 10 days post inoculation. 

3. Rate of biodeqradation is significantly affected by pH. 
Natural soil pH is quite low and therefore will require 
adjustment to neutral conditions to accomodate optimum 
microbial activity. 

4. Rate of biodegradation is not affected siqnificantly by 
slurry concentrations. Enqineerinq constraints on 
maintaininq slurry sus]~.nsions are more siqnificant. 

s. From a bioloqical persJ~ective slurry treatment is 
etfectively given the proper population of 
microorqanisms is introduced and maintained. 

6. The use of a UV/Vis spectrophotometric analysis of PCP 
is a valid, cost effec'tive method which allows rapid 
sample turnaround tor ~Irocess moni torinq. 

B. SOIL WASHING TREATMENT: 
After receivinq the Time oil soils it was noted that their 

sandy texture and low clay cor.ltent might tavor soil washing 
followed by bioloqical treatment of the leachate. To evaluate 
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this alternative a separate composited soil sample was prepared 
and washed with various volumes of a basic solution. The PCP 
concentration in this composite was found to be 1180 mg/kg soil. 
A wash consisted of shaking a mass of soil with a volume of base 
solution in a ratio of 1:2 (w/v) for 3 minutes. soil was allowed 
to gravity settle and the supernatant solution decanted. After 
several washings, the soil was extracted using standard EPA 
protocols (Method 720r for PCP extraction. Wash solutions and 
final soil extracts were evaluated by UV/Vis spectrophotometry 
which provided a rapid sensitive method for PCP analysis. 

Findings: Results are summarized in the table below: 

RESIDUAL SOIL PCP CONCENTRATION 
SAMPLE cry/VIS METHOD* 

2 x WASH 210 mg/l 

4 x WASH 26 mg/l 

* Method involves screening basic aqueous extract of the 
soil at 320 ruD.· 

It is evident that soil washing would be quite effective at 
removing most of the residual PCP from the soil. This could be 
advantageous from a treatment perspective as it is easier to 
treat a liquid than a soil slurry. Materials handling is easier 
in that the treatment system can be run with a continuous feed, 
which may be difficult with a soil treatment system. Also 
retention times can be reduced considerably. For example Ecova 
is currently operating a laboratory bioreactor with a microbial 
population which is capable of growing on 1000 mg/l/day PCP and 
will tolerate concentrations up to 3000 mg/l/day. If the washing 
effectively reduces the PCP concentration in the soil to 
delisting concentrations then this alternative should be 
evaluated seriously. 

CONCLUSIONS; 
1. Soil washing can effectively reduce PCP concentrations 

to low levels. 

2. In previous studie., Ecova has demonstrated that wash 
leachates can be rapidly treated in a continuous feed 
reactor, with minimal neutralization required. 

3. In addition to tankage requirements large quantities of 
alkali are required for soil washing. , 
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1.0 HEALTH ANI) SAFETY PIAN 

Ecova has established this Health and Safety Plan (HASP) for all employees engaged in field activities at the 
Time Oil property in Portland, Oregon. Prior to any work onsite, a copy of this HASP shall be provided to all 
employees and subcontractors by the project manager. All site work shall be conducted in a safe manner and 
comply with EPA, OSHA (in particular, 29 CFR part 1910.120), state, and local regulations. 

Ll PURPOSE AND OBJECl1VES 

The purpose of this site-specific HASP is to provide guidelines and procedures to ensure the health and physi~al 
safety of those persons working at the Time Oil site. While it may be impossible to eliminate all risks associated 
with site work, the goal is to provide state-of-the-art precautionary and responsive measures for the protection 
of onsite personne~ the general public, and the enviroDIIlent. 

The HASP objectives are as fonows: 

o Safety of aU site personnel 
o Protection of the public and the envirOlllDlent 
o Adherence to Ecova health and safety policies and procedures 

This HASP will be reviewed and the Field Team Review (attachment 1) signed by aU site personnel. The HASP 
will be implemented in the field by the designated Ecova Site Safety Officer. 
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2.0 SITE BACKGROUND 

2.1 SITE msTORY 

Time Oil operates a petroleum products terminal in Portland, Oregon, that provides tank storage facilities for 
its products as weU as custom storage for outside customers. Until recently, Time Oil also operated a PCP 
mixing facility at the Northwest Terminal to produce products for a wood treating chemicals manufacturing and 
distributing fIrm. Operations included melting blocks of virgin PCP, mixing with mineral spirits, and repackaging 
the mixture for shipment. Operations were discontinued at the plant several years ago. 

During the time of plant operation, soils beneath and nearby the processing units became contaminated with the 
PCP product, especially around the drum or tank loading area near the wood treating chemicals warehouse. 
Since the decommissioning of the plant, all of the PCP processing units have been removed. 

Time Oil has conducted a number of investigations to determine the extent of PCP contamination in the soils 
surrounding the facility and in downgradient groundwater. As a result of their confirmation of the presence of 
PCP in these media. Time Oil retained Ecova Corporation to bioremediate the site. At present, there is no 
active enforcement action being taken relative to the site by any regulatory agency. 

2.2 SITE DESCRIPTION 

The layout of the site is illustrated in FlgUte 2-1, Site Layout. Time Oil has identified approximately 3,440 cubic 
yards of soil with PCP contamination exceeding 500 ppm. From information provided by Time Oil, 
concentrations of PCP have ranged to 8,400 ppm in the soil around the loadout area near the southern corner 
of the plant warehouse. Concentrations declined rapidly a few feet away from the "hot spot," generally 
decreasing to concentrations of under 1,500 ppm which is approximately the average concentration reported by 
Time Oil. 

Soil type is generally mixed sands, silts, and gravels normally associated with a former river channel environment. 
Little clay appears to be present near the surface, although lenses may occur at depth. With little clay present, 
the PCP tends to be mobile, migrating downward into the soil vadose zone and entering the groundwater 
underlying the site, 13 to 20 feet below ground level. 

2.3 SITE LOCATION 

The Time Oil property is located at 12005 North Burgard Road, Portland, Oregon. The site is bordered to the 
south by the Willamette River. 
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3.0 RESPONSmn..lTIES 

3.1 SITE SAFETY OFFICER. (SSO) 

The SSO, Monica Zawistowski (or designee) will ensure that the HASP is adequate for employee and public 
protection at the Time Oil site. The SSO has review and approval authority over any changes/modifications to 
the HASP. The SSO or designee shall be present onsite during all activities where exposure to site contaminants 
may occur. In addition., the SSO or designee has the authority to stop work if an imminent danger to life or 
health is detected and to resolve that threat before allowing work to resume. 

The SSO or designee is responsible for directing and implementing the HASP and ensuring that all Ecova and 
subcontractor personnel have been trained in HASP procedures. The SSO or designee will coordinate safety 
activities with subcontractors and will serve as liaison with public officials who might monitor health and safety 
activities onsite. The SSO will also ensure that proper protective equipment is available and used in the correct 
manner, that decontamination activities are carried out correctly, that specific site hazards are noted and 
accounted for in the Work Plan, and that employees have knowledge of the local emergency medical system. 

3.2 PROJECr MANAGER 

The Ecova Project Manager, Mark Anderson., is the direct link between Ecova and Time Oil. He is responsible 
for directing all onsite hazardous waste operations, including the overall implementation of the Health and Safety 
program. He will select subcontractors that meet Ecova Corporation Health and Safety training and experience 
guidelines. In addition., the Project Manager is responsible for ensuring that adequate resources and personal 
protective equipment are allocated for the health and safety of site personnel The Project Manager is also 
responsible for ensuring that the SSO is given free access to all relevant site information that could impact health 
and safery. He will correct conditions or work practices that could lead to employee exposure to hazardous 
materials. Charles Thames will direct all field activities in Mark Anderson's absence and will have full 
responsibility for making all onsite decision. 

3.3 MEDICAL ASSISTANCE 

Patricia Sparks, M.D., Ecova's Occupational Medical Consultant, will be available to answer medical questions 
and provide guidance in unexpected situations. The Medical Consultant will recommend appropriate medical 
monitoring for the site team members. 
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. 4.0 EMERGENCY TELEPHONE NUMBERS 

Emergency telephone numbers shall be posted onsite and made immediately available at all times. These 
numbers shall include the following: 

Emer~ency 

Fire .................................... 911 
Ambulance ............................... 911 
Paramedics ............................... 911 
Police ................................... 911 
Emergency Rooms (see rtgUTe 4-1 for Hospital Routes) 
Occupational Physician: 

Dr. P. Sparks; Providence Medical Center ..... (206) 329-0200 
Dr. K. Griffith. St. Vmcents (Alterlilate) ....... (503) 297-4411 

Ecova ................................... (206) 883-1900 
Time Oil ................................. (503) 286-1611 or (206) 285-2400 
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FIGURE 4-L Hospital Route 
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5.0 HAZARD ASSESSMENT 

This hazard assessment is based on available information concerning chemical and physical hazards known or 
suspected to be present at the Time Oil site. The potential risks to site workers are evaluated below. 

TABLE 5-1. Characteristics of Pentachlorophenol 

Chem; cal PEL IDHL 
~ ~ ~ LEL/UEL/fl.pt 

Not 
Contlustible 

Incompatibilities 
Strong oxidizers Penta 0.5 

chlorophenol 

Sodhn 
hydroxide 

Definitions 

2.0 

150 

250 

LEL = Lower Explosive Limit 
UEL = Upper Explosive Limit 
FL.PT ~ Flash Point 
Ca .. Carcinogen 
MP = melting point 
BP = boiling point 

Not 
Contlustible 

Inh = Inhalation 
Ing .. Ingestion 

5.1 CHEMICAL EXPOSURE 

Wate,·, acids, 
flllllllll8ble liquids, 
organic halogens 
metal.s 

Abs .. Absorption 
Con = Skin and Eye Contact 

Routes Target 
of Exposure Organs 

Inh Skin, naJeous,men"brane, 
Ing respiratory system, 
Abs CNS, liver 
Con cardiovascular system, 

kidneys, eyes, possible 
CA 

Inh 
Ing 
Con 

Eyes, '·espi ratory system, 
skin 

Site workers may be exposed to hazardous chemicals during field activities. Expected exposure is to 
contaminated soil. At present, the only potential hazardous compound is Pentachlorophenol (PCP). PCP is a 
light brown solid material with a pungent odor when hot. Sodium hydroxide will be used onsite during the 
treatment operation to adjust the pH of the slurry. A colldensed description of these chemicals can be found 
in Table 5-1. In addition, the MSDS for Pentachlorophenol (PCP) and sodium hydroxide are included in this 
HASP as Attachment 2. Skin absorption is the more signifkant route of exposure of PCP and sodium hydroxide. 
Measures shall be taken to eliminate personnel exposure through the use of personal protection equipment when 
engineering controls are not feasible. 

52 FIRE AND EXPLOSION 

The risk of fire or explosion during site activities are miniJlIlal PCP is not combustible. When PCP is heated, 
highly toxic fumes of ct are emitted. Sodium hydroxide is very reactive with water and results in the evolution 
of large quantities of heat. Sodium hydroxide will be added to the slurry in a controlled manner to lessen the 
chance of fire or explosion. For added security, smoking ~s not allowed on the site at any time. Fuel refilling 
will occur away from all flammable materials. In addition, grounding and bonding wires will be utilized when 
transferring flammable liquids to prevent sparks. If flammable liquids/materials are stored onsite, proper storage 
techniques will be utilized. Strong oxidizers will also be kc~pt away from the site as much as possible. (Good 
housekeeping practices will be employed to prevent the chcmce of fire and/or explosions.) 
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5.3 OXYGEN DEflClENCY 

It is not expected that an oxygen-depleted atmosphere will be encountered dwing site activities. Whenever the 
risk of encountering an oxygen-depleted atmosphere does exist (confined space entry, for example), precautions 
will be taken to ensure the safety of all employees. Confined space entries are used only as a last resort, when 
all other means have been exhausted. Ecova Corporation uses a special permit system for confmed space entry, 
entailing substantial additional employee training and atmospheric monitoring. 

5.4 BIOLOGIC HAZARDS 

It is not anticipated that poisonous plants or hazardous animals will be encountered during site activities. 

5.5 SAFETY HAZARDS 

The principal safety hazards will be those associated with the drilling of monitoring. wells, the movement of soil 
and heavy equipment and the operation of remediation equipment. These will be minimized by carefully laying 
out the site and controlling vehicle movement to avoid collisions. Back-up alarms will be in working order to 
warn pedestrian workers of moving equipment. All equipment shall have appropriate guards in place. 

Additional hazards include slipping on muddy or unstable ground, back strain from lifting heavy objects, and 
maintenance work on the equipment. These hazards will be controlled by the use of sturdy work boots, training, 
concerning property lifting techniques and lockout/zero mechanical state procedures, respectively. In the event 
overhead power lines are adjacent to operations involving heavy equipment that may come into contact with the 
lines. these power lines will be guarded/insulated or turned off. Prior to drilling or excavation activities, a locate 
service will be consulted to assure that no utilities are in the path of proposed boring or excavating locations. 

During evacuation activites, soil will be stockpiled at least two feet from the side of the excavation. When 
excavating adjacent to buildings, will be used to prevent the building from collapsing. Personnel will 
not enter the excavation while digging is actively taking place. Prior to entry, the sides of the excavation will be 
properly shored and braced and a means for easy egress will be provided. 

5.6 IlEA T lCOlD STRESS 

Wearing personal protective equipment while conducting site operations puts the individual worker at 
considerable risk of developing heat-related disorders, collectively called heat stress. Monitoring will be 
performed by the SSO or designee to avoid a heat stress condition, using both oral temperatures and radial pulse 
rate for all workers engaging in heavy labor at ambient temperatures over 7rtF. Where work is anticipated in 
cold weather, a similar evaluation of worker health risks will be made. Appropriate warm clothing and heated 
rest areas will be available if outside temperatures fall below .waF for more than two hours. (See Section 8.3 
Heat/Cold Stress Monitoring for additional information.) 

5.7 NOISE 

Excess exposure to noise is expected to be minimal during site activities. If noise levels are suspected at levels 
above 85 decibels (dBa), monitoring will be conducted In general, excess noise is ·suspected" when persons 
standing next to each other are not audible to each other. Appropriate hearing protection will be used if the 
noise levels exceed 8S dBa In addition, ear plugs will be available onsite at all times for worker comfort if 
desired. A Hearing Conservation Program has been established at Ecova Corporation and is in effect for all site 
locations. 

5.8 ELECI'RIC HAZARDS 

Various uses of electrical power could exist. As information is acquired, it will be implemented in this HASP. 
In general, all electrical work, installation and wire capacities shall be in accordance with the provisions of the 
National Electric code. Power cords will be UL-listed heavy duty and include a grounding prong. Ground fault 
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circuit interrupters will be installed by a qualified electrician. If additionallincs are installed, they will be covered 
or elevated to prevent damage which would create a haz;U'd. All power cords and receptacles shall be inspected 
before use to ensure that the casings are not craclced, grounding prongs are attached and that there are no other 
visible defects. If any defects are found, the cord, receptacle, or equipment shall be tagged and placed out of 
use until fIXed or disposed of. During heavy equipment maintenance activities, proper loclcout procedures will 
be utilized. The site shall be arranged and equipment dlosen to minimize the potential for contact of overhead 
power lines. 
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6.0 HEALTH AND SAFETY TRAINING 

This section describes the health and safety training requirements necessary for participating in field operations 
at the Time Oil site. 

6.1 TRAINING REQUIREMENTS 

Ecova employees and subcontractors who enter the site will be able to recognize and understand the potential 
hazards to health and safety associated with the site operations. All employees potentially exposed to hazardous 
substances will bave participated in 40 hours of initial health and safety instruction and three days of actual field 
experience under the direct supervision of a trained, experienced supervisor. The objectives of Ecova's bealfh 
and safety training are: 

o To make each team member aware of the potential hazards ~ey may encounter 

o To provide the knowledge and skills necessary to perform the work with minimal risk to 
worker health and safety 

o To make workers aware of the purpose and limitations of safety equipment 

o To ensure that workers can safely avoid or escape from emergencies 

Workers exposed to special hazards (i.e., confmed spaces) during field operations at the Time Oil site shall 
receive additional training as determined by the Site Safety Officer. Onsite managers and supervisors shall 
receive all training required for employees whom they supervise, plus eight additional hours of specialized 
training on management and supervision of such operations. Prior work experience or training will be acceptable 
provided that it is equivalent to the training requirements specified above. 

Health and Safety Trainers themselves have been trained at a level higher than and including the subject matter 
[0 be taught, either through actual course work or field experience. Employees shall not engage in field activities 
until they are successfully trained and certified by the instructor as having completed the required training. 
Training records for each individual will be maintained by Ecova Corporation. 

62 DAILY SAFETY MEEIINGS 

Site-specific "tailgate" safety briefings (Attachment 3) will be conducted daily by the SSO or designee to discuss 
the day's operations and to ensure that site personnel have the necessary information to conduct their jobs safely. 
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7.0 PERSONAL PROTE:cnvE EOUIPMENT 

This section details the level of personal protection to be used during field operations at the Time Oil site. 
Appropriate levels of protection have been determined using information detailed in the site hazard assessment. 
For the most part, the treatment system is a closed system, thus reducing the chance of worker exposure. The 
most common route of exposure for PCP is skin contact, thus warranting dermal protection. During all field 
operations, personnel shall wear hardbats, safety glasses, and rubber, steel toe safety boots. 

7.1 LEVEL D OPERATIONS 

Site personnel will wear at a minimum Level D equil)ment. Level D protection consists of the general 
equipment, work overalls, rubberized work gloves, and have available an air purifying respirator (full face) with 
combination organic vapor high efficiency particulate cartridges. Dust masks may be utilized if their tends to 
be a "nuisance dust" problem on the site. In addition, dust. monitoring devices may be worn during site activities 
to document personnel exposure. U washable work overalils are worn, they will be laundered after each use and 
changed at the end of the day or upon significant contamination, whichever occurs first. If work coveralls are 
worn they will be stored in 55 gallon drums for future disposal (incineration, hazardous waste landfill or industrial 
landfill). 

7.2 LEVEL C OPERATIONS 

This may include sampling, equipment maintenance and equipment decontamination operations. Level C 
protective clothing will consist of general equipment plWi full-face air purifying respirators with combination 
organic vapor bigh efficiency particulate cartridges (or a half face respirator and splash-proof goggles), work 
clotbes, surgical inner gloves, Nitrile outer gloves, rubber work boots or nuke booties, and saranex-coated tyvek 
coveralls or tyvek coveralls (dependent on the nature of tbe soil; wet vs. dry). Full face respirators or the use 
of goggles with half face respirators have been designated due to the potential for eye damage upon exposure 
to PCP. The SSO or designee will fit-test all site personnel 

73 LEVEL 8 OPERATIONS 

Level B protection is not anticipated for the Time Oil site since the expected levels of PCP contamination is well 
below the OSHA PEL. Level B consists of all PPE described in Level C Operations with the substitution of a 
pressure demand SCBA with full face piece for the full-faced, air purifying respirator. 

Levels C and 0 protection will be utilized during initial monitoring well installation and mobilization activities. 
After gaining additional site experience and data from air/soil sampling, these levels of protection will be re
evaluated to provide sufficient employee protection while 1I1aximizing productivity. A situation may be present 
in which Level C respiratory protection is utilized while ].,eve] D clothing is used. Criteria for downgrading 
personnel protective equipment during field activities will be laboratory results indicating no potential for 
exposure above the Permissible Exposure Limit (PEL) fOI~ any site contaminant. This is further explained in 
Section 10.2. 
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8.0 MEDICAL SURVEll.J..ANCE 

A medical surveillance program has been instituted by Ecova Corporation for all employees with potential 
exposure to hazardous substances. An initial medical examination is given upon initiation of employment, 
annualJy thereafter, and upon termination. In addition, site specific monitoring will be established to document 
exposure for project personnel. The individual (3 maximum) with the greatest chance of long term exposure 
will be monitored, at the beginning of the project and every three months until project completion, for PCP 
exposure. Blood samples will be drawn at Dr. Griffith's office in Portland, Oregon, and analyzed by Pacific 
Toxicology in San Diego, California. 

Each team member will have undergone a physical examination prior to site entry in order to verify that hel she 
is physically able to use protective equipment (including respirators), work in hot or cold environments, and have 
no predispositions to occupationally-induced disease. The medical program will also consist of periodic follow
up exams and additional exams as needed to evaluate specific exposures or unexplainable illnesses. The exams 
will be provided by Dr. Patricia Sparks, who is Board-certified in Occupational Medicine, or an equally qualified 
alternate. 

In addition. local health care providers have been identified in Section 4, Emergency Telephone Numbers, to 
provide emergency evaluations or care should an overexposure situation or accident occur while at the job site. 
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9.0 SITE OONTROL 

9.1 SITE SECURITY 

No one will be allowed to enter the site Exclusion Zones (see below) unless they have been given permission 
to do so by the Project Manager and SSO, and otherwiS<e follow applicable portions of this HASP. 

9.2 SITE WORK ZONES 

Three or more work zones will be established at the Time: Oil site. These work zones will be determined by the 
SSO ~ in order to account for wind speed/direction, physical characteristics of the site (i.e. fencing, buildings, 
etc.), and daily field operations. Each work zone will be clearly delineated and posted. The three work zones 
will be as follows: 

Exclusion Zone. The area(s) which contains, or is suspected of containing hazardous materials, in this case, the 
initial excavation and treatment areas. The exclusion zone shall be clearly delineated by a "hotline" and posted. 
Only persons authorized by this HASP may enter the Exclusion Zone. 

Contamination Reduction Zone (CRZl. This zone will be established to act as a transition zone for 
decontamination of equipment and personnel just outside: the area of suspected contamination. 

Support Zone. The area which is not contaminated. This; area will be used to stage clean equipment and other 
support facilities. 

9.3 DECONTAMINATION PROCEDURES 

In order to assure that contamination is controlled and D.ot spread from the site, decontamination procedures 
will be employed for both equipment and personnel. 

All decontamination activity will be monitored to assure lcompliance with the procedures described below. 

9.3.1 PERSONNEL 

All personnel known to be or suspected of being contaminllted with hazardous materials will decontaminate fully 
before re-entry into the Support Zone. Decontamination will consist of the following steps: 

a. Drop equipment on plastic sheet at decontamination area (border of contaminated zone). 

b. Wash and rinse outer suits, booties ~lDd gloves with TSP solution and brush. 

c. Remove outer gloves and nuke booti.es and deposit in marked container. 

d. Remove protective suit and discard into marked container. 

e. Remove respirator if worn, remove call'tridges and discard, deposit respirator into container 
for decontamination. 

f. Remove inner gloves and discard into container. 

g. Wash hands and face. 

h. Shower. 

Used protective clothing will be packaged in 55-gallon dnlDlS for eventual offsite disposal. 
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Partial decontamination may be necessary or desirable in situations such as: heavy contamination prior to site 
egress, between sampling locations/collections, changing respirator cartridges, consultation with personnel outside 
the exclusion zone, or rest breaks to prevent heat stress or physical exhaustion. In such circumstances, field 
personnel may initiate the following partial decontamination procedures in the CRZ: 

o Drop equipment on plastic sheeting at hot line. 

o Wash and rinse outer gloves, booties, and/or suits depending on the reason for leaving the 
exclusion zone. 

o Removal of necessary equipment. Note that outer gloves should be removed prior. to 
removing a respirator or protective suit. 

o Perform necessary reason for leaving exclusion zone. 

o Redress prior to entering exclusion zone or continue decontamination if leaving the CRZ. 

At no time shall personnel enter the support zone without .fW!I decontaminating. 

9.3.2 EQUIPMENT 

All equipment must be decontaminated before leaving the Contamination Reduction Zone. Heavy equipment 
is difficult to decontaminate. The methods generally used are to wash them with high pressure water or steam 
clean and/ or to scrub accessible parts with a detergent/ water solution under pressure. Particular care must 
be given to tires, scoops, and other components in possible direct contact with contaminants. 

Sampling instruments and other non-disposable equipment should be kept clean in disposable protective covers. 
Dippers, scoops, and similar devices for solid samples may be placed in plastic bags or metal drums for disposal 
or later decontamination. 

Respirators will be cleaned and maintained after each use. 

9.3.3 EMERGENCY DECONTAMINATION 

In the event that a seriously injured person is contaminated, the SSO or other site worker will wrap the injured 
individual in clean plastic sheeting to prevent contamination of the ambulance. Less severely injured individuals 
will have their protective clothing carefully cut off before transport to the hospital 

9.3.4 DISPOSAL OF WASTE 

All unused samples will be returned to the site. Disposable contaminated supplies will be securely drummed 
onsite, for disposal according to applicable regulations. 

9.4 RECORDKEEPING 

To assure HASP implementation. many site activities will be documented. These include maintenance of HASP 
at the site; employee Field Team Review daily safety briefings; site sign-in log; respirator fit test worksheets; 
health and safety log notes (which include instrument calibration records, sampling data, monitoring results, and 
incident reports) chemical safety data sheets; and other records identified in the HASP. 
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9.5 EMERGENCY RESPONSE PlAN 

The HASP provides sufficient information to allow site personnel to respond effectively to any emergencies that 
might develop. A detailed description of each of the following functions has been included: 

o Pre-emergency planning has been performed during the writing of this HASP 
o Personnel roles and authority 
o Training and communication 
o Emergency recognition and prevelltion 
o A list of emergency telephone nllnlbers 
o Evacuation routes, places of refuge:, and directions to the nearest hospital(s) 
o Site security 
o Emergency decontamination 
o Emergency medical attention 

9.6 EMERGENCY POUOW-UP AND EVALUADON 

The SSO will notify the Ecova Project Manager as soon as possible after an emergency situation has been 
stabilized. The Project Manager will then notify the Vice President of Operations, appropriate agencies, and 
client contacts. If an individual is injured, the Project Manager will file an Accident Report with the SSO. 

9.7 PROCEDURES FOR REPORnNG TO STATE, LOCAL AND FEDERAL AGENCIES 

In all cases, the Ecova Project Manager will be notified. He, in tum, will contact the client and any regulatory 
agencies. 

9.8 EMERGENCY EVACUADON PROCEDUUES 

In the event of a site emergency, all workers at the site: will be notified by the SSO or designee to stop work 
immediately and offer assistance. Those not needed for immediate assistance will decontaminate per normal 
procedures and leave the site. 

9.9 GENERAL SAFE WORK PRAcnCES 

9.9.1 BUDDY SYSTEM 

A minimum of two people in constant communications (either visual or voice) with each other are required to 
perform work in the exclusion zone. 

9.9.2 MINIMIZATION OF CONIAMlNATlON 

Personnel and equipment used in the contaminated are:a should be minimized, consistent with effective site 
operations. Only absolutely required samples will be taken back to the laboratory. Contamination will be 
avoided wherever possible, by not kneeling on contaminated ground, avoiding puddles where possible, and using 
plastic drop cloths and equipment covers. 

9.9.3 SAMPLING PROCEDURES 

Standard operating procedures will minimize the risk 4)f personnel exposure to hazardous materials during 
sampling, packaging, shipping and analysis; and minimiz:e the risk of exposure of others to spilled or residual 
waste materials. 
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9.9.4 SAFETY EQUIPMENT 

A fIrst aid kit and fire extinguishers will be available onsite whenever work is being performed. In addition an 
emergency eyewash and decontamination trailer with showers will be available on site. This equipment will be 
inspected and/or tested at least monthly and noted in the logbooks. If deficiencies are noted, they will be 
corrected immediately. 

9.9.5 FORBIDDEN AcnyITIES 

a. Eating, drinking, chewing gum or tobacco, smoking or any practice that increases [he 
probability of hand-ta-mouth transfer and ingestion of materials in any area designated as 
contaminated. 

b. Ignition of flammable liquids or starting open flames. 

c. Wearing contact lenses onsite other than in the support zone. 

d. Use of non-prescription controUed substances or alcohol on site. 
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10.0 ENVIRONMENTAl. MONITORING PlAN 

10.1 HAZARDOUS SUBSTANCES MIGRATION· PAnIWAYS 

This section assesses the pathways along which chemicaJls could escape site boundaries during field operations 
in the solid, liquid, or vapor state. Solids would most readily escape only if they were small enough and/or light 
enough to become airborne. In this case, particles would be distributed in a large area downwind from the site. 
Measures shall be taken to assure that dust levels are kept to a minimum onsite. Decontamination procedures 
shall be implemented to prevent chemicals from being carried off site by either personnel or equipment. In 
addition. air samples may be collected to determine if such transport is occurring (see Air Monitoring and 
Sampling, Section 10.2). Vapors may escape when t:ontaminated soil is exposed during land treatment 
operations. This is highly unlikely due to the physical properties of PCP. Air monitoring will be utilized during 
field operations to determine if chemicals are being carried offsite. In addition, an action level will be established 
and used to determine if site activities should cease. It is not anticipated that surface liquids would escape the 
site boundaries. Measures shall be taken to assure that large amounts of liquids do not flow freely offsite. 

10.2 AIR MONITORING AND SAMPUNG 

Air monitoring and sampling shall be performed to document exposure levels and to assure that all necessary 
precautions are taken to protect onsite personnel and the general public. Real-time air monitoring and air 
sampling shall be conducted during site activities that have a high potential for chemical exposure. In general. 
the following action levels (Section 10.2.1) will be utilized, subject to modification based on site experience or 
weather conditions. These action levels are based on readings above the daily background level. 

• 
10.2.1 AIR MONITORING 

Real-time air monitoring will be conducted using a particulate monitor to measure total dust in air levels. A 
daily background level will be established by averaging three site readings prior to beginning the day's operations. 
The site action levels will be determined based on the permissible exposure level (PEL) of PCP. Since the 
instrument reads the total dust level and cannot readily distinguish between compounds, the site action levels will 
be determined by comparing the PEL and the greatest t:oncentration of PCP obtained in laboratory samples. 
Measurement of contaminant air concentratioDS in the breathing zone above one-half the PEL will result in 
upgrading to Level C protection for individuals wor.king in proximity to the measured concentrations. 
Measurement of a sustained air concentration equal to the PEL will result in air monitoring downwind from the 
work site. If the downwind monitoring indicates potential for off site exposure, work will cease pending reo 
evaluation of the task with the client. 

Action levels have been established using PCP (PEL = 0.5 mg/m3
) as the compound of interest. The quantitative 

action levels were calculated using the following information: 

OSHA PEL = 
Max. Soil Concentration = 
Worst Case (Dust Storm) 

At worst case: 

x 8400 mK PCP 
10' mg soil 

0.5 "/m3 

8400 mg/kg 
= 30 mg/m3 

0.25 mK P(~ 
m3 air 

The action level for upgrading to level C respiratory prott:ction is one half the PEL of PCP (0.25 mg/m3
). The 

site action level will be a total of 30 "/m3 measured on the dust/particulate monitor. 
R.R. = M=ed 

A 
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LeveID 
upgrade to Level C 
Begin Downwind 
Air Monitoring 

Cease Opcratioll5 

10.2.2 AIR SAMPLING 

TABLE 10-2. IDitiaI Site Adion ~ 

Qualitative Levels QuantitiYe Levels (measured) 
Monitor 
o ppm to 1/2 PEL in B~29 mgjml in BZ 
at 1/2 PEL in BZ 30 mg/ml in BZ 
at PEL in BZ 60 mg/ml 

at PEL (site boundary) 60 mg/ml (site boundary) 

Personnel air sampling will be conducted to document personnel exposure during site activities. In addition, 
environmental air samples will be collected upwind and downwind from the site' during initial excavating and 
remediation activities. These sample analysis will be used to document the possibility of offsite migration of 
hazardous chemicals. Samples will be collected using cellulose membrane and an impinger solution (Ethylene 
glycol) in midget impinger bubbler as the sampling media. The pump shall run at 1.5 liters per minute for a total 
volume of 180 liters (120 minutes). In addition, a bulk sample of soil will be collected in a glass container with 
a teflon lined cap and sent with the air sampling media. Samples will be sent to Hager Laboratories for analysis 
of Pentachlorophenol of HPLC method. The sampling method and Hager data sheets are included as artachment 
4 and 5 respectively. 

10.3 flEA T /COLD STRESS MONITORING 

Heat stress monitoring will be conducted by the SSO for individuals engaged in heavy manual labor in Level C/ 
B protection if outside temperatures exceed 7ifF. This temperature is lower than the IGCIH levels for 
continuous work to compensate for wearing protective clothing which impedes sweat evaporation. Oral 
temperatures will be taken with a clinical thermometer for three minutes. If the worker's temperature exceeds 
the TL V for a particular work load and work-rest regimen, the next work period will be shortened by one-third. 
Radial pulse will also be taken for 30 seconds early in each rest period. If the pulse exceeds 110 beats per 
minute, the next work cycle will be shortened by one-third. The work-rest regimen and heat exposure TLVs will 
be according to Table 4-3. Workers will not be permitted to continue working if their temperature exceeds 
l00.4<>P. 

TABLE 10-3. Work-Rest Regimens and Hcat Exposure Threshold Limit Values 
(Temp Values given in WBGT) 

WQrk LQild 
Work-Rest Rcmmen L!&In Medium HwI 

Continuous 86'T SO.l'T nor: 

75% Work-
25% Rest Each Hour B7.1<>P 82.4'T 78.6°F 

.50% Work-

.50% Rest Each Hour 88SF 84.9"F 82.2"F 

25% Work-
75% Rest Each Hour 88"F 86'T 
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• 

When impermeable protective clothing is being worn. the; baseline work cycle should be adjusted so that the work 
period is one third less than the level recommended in Table 4-3. If outside temperatures fall below 40°F for 
two consecutive hours during work, a warm shelter willibe provided. and breaks will be taken in that area once 
every two hours. 
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FIELD TEAM REVIEW AND EMERGENCY DATA 

I have read and reviewed the most recl:nt revision __________ _ 
Date 

of the Health and Safety Plan (HASP) for the _" ____ ~--:------
Project 

_____ " I understand tbe information contained 
Site 

therein and will comply with aU aspect!. of the HASP. 

Name: 

Signature: 

Date: 

This information is in case of emergenc:y only: 

Social Security # __________________ _ 

Person(s) to notify in case of Emergency: 

Relationship: _______________________ _ 

Da~imePhone#: _______ , _______________ _ 

Name of Physician: ______ _ Phone #: _______ _ 

Medical Coverage: _______ . _____________ _ 

Employee Data of Birth: __________________ _ 

-Known Allergies: _______ . _____________ _ 

-Knowa Medical Coaditions: _________________ _ 

-any known allergies or medical conditiolllS that physicians should be made aware 
of before medical attention is given (i.e .• allergic to peaiciJlin). 
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ATrACHMENT 2 - PENTACHLOROPHENOL MSDS 
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***** IDENTIFIERS ***** 
NAME [CAS NUMBERJ: PENTACHLOROPHENOL [87-86-5J 
SYNONYMS: CHEM-TOL; CHLOROPHEN; CRYPTOGIL OL; DOWCIDE 7; 

DOWrCIDE 7; DOWICIDE EC-7; DOWICIDE G; DOW 
PENTACHLOROPHENOL DP-2 ANTIMICROBIAL; DUROTOX; EP 
io; FUNGIFEN; GLAZD PENTA; GRUNDIER ~RBEZOL; . 
LAUXTOL; LAUXTOL A; LIROPREM; NCI-C54933; 
NCI-C55378; NCI-C56655; PCP; PENCHLOROL; PENTA; 
PENTACHLOORFENOL (Dutch); PENTACHLOROFENOL; 
PENTACLOROFENOLO (Italian); PENTACHLOROPHENATE; 
PENTACHLOROPHENOL; 2~3~4~5~6-PENTACHLOROPHENOL; 

PENTACHLOROPHENOL (DOT); PENTACHLOROPHENOL~ 
DOWICIDE EC-7; PENTACHLOROPHENOL~ DP-2; 
PENTACHLORPHENOL (German); PENTACHLOROPHENOL, 
TECHNICAL; PENTACON; PENTA-KIL; PENTASOL; PENWAR; 
PERATOX; PERMACIDE; PERMAGARD; PERMASAN; PERMATOX 
DP-2; PERMATOX PENTA; PERMITE; PRILTOX; . 
SANTOBRITE; SANTOPHEN; SANTOPHEN 20; SINITUHO; 
TERM-I-TROL; THOMPSON'S WOOD FIX; WEEDONE; 
PHENOL~ PENTACHLORO-; PCP~ PENTA 

RTECS NUMBER: SM6300000 FORMULA: C6Cl50H CHEMICAL CLASS: 
***** PROPERTIES ***** 

MELTING POINT: 360 F BOILING POINT: 591.9 F 
WATER SOLUBILITY: 0.002% @ 30 C 
FLASH POINT: N OT COMBUSTIBLE UEL: LEL: 
INCOMPATA8ILITIES: STRONG OXIDIZERS 
PHYSICAL DESC: LIGHT-BROWN SOLID WITH A PUNGENT ODOR WHEN HOT 

***** TOXICITY DATA ***** 
3NS OF EXPOSURE: DUST OR VAPOR IRRITATES SKIN AND MUCOUS 

MEMBRANES~ CAUSING COUGHING AND SNEEEZING. 
INGESTION CAUSES LOSS OF APPETITE. RESPIRATORY 
DIFFICULTIES~ ANESTHESIA~ SWEATING, COMA. 
OVEREXPOSURE CAN CAUSE DEATH. DECREASED URINARY 
OUTPUT. FEVER. INGESTION CAUSE INCREASE THEN 
DECREASE OF RESPIRATION, BLOOD PRESSURE~ INCREASE 
BOWEL ACTION~ MOTOR WEAKNESS~ AND COLLAPSE WITH 
CONVULSIONS~ CAUSES LUNG~ LIVER, KIDNEY DAMAGE 
AND CONTACT DERMATITIS. Source: CSDS~ CHRIS 

LONG TERM TOXICITY: ACUTE POISONING MARKED BY WEAKNESS AND 
RESPIRATORY~ BLOOD PRESSURE AND URINARY OUTPUT 
CHANGES - ALSO CAUSES DERMATITIS, CONVULSIONS AND 
COLLAPSE. CHRONIC EXPOSURE CAN CAUSE LIVER AND 
KIDNEY INJURY. Source: SAX 

MEDICAL COND'T AGG: No data available 
TARGET ORGANS: SKIN, MUCOUS MEMBRANE, RESPIRATORY SYSTEM~ CNS~ 

CARDIOVASCULAR SYSTEM~ LIVER~ KIDNEYS. Source: 
NIOSH 

CARCINOGEN: Y-POSSIBLE ANIMAL INDEFINITE Source: NIOSH RTECS 
SENSITIZER: No data ~v~il~ble 
LD50 (mg/Kg): 50 SPECIES: orl-rat 

~CLA RQ 
·A Regs. 

_riA 
RCRA 10 : 
DOT SHIP NAME 
DOT 10 : 
DOT CLASS : 

***** REGULATIONS ***** 
10 POUNDS OR 4.54 KG 
Sec. 311 and Sec. 307 
Not regulated by this act 
U242 
PENTACHLOROPHENOL 
NA2020 
DE. 
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***************************** REGULATORY DATA SUMMARY ********************~**~ 
(c) 1985~86~87~~988 by Resource Consultants~ Inc. All r1ghts reservec 

L..HEMTOX RECORD: 312 
NAME: 
CAS NUMBER 

PENTACHLOROPHENOL 
87-86-5 

THIS SUBSTANCE IS REGULATED BY US DOT 
DOT SHIPPING NAME PENTACHLOROPHENOL 
DOT 10 NUMBER NA2020 
DOT GUIDE NUMBER 53 
DOT HAZARD CLASS ORM-E 

THIS SUBSTANCE IS REGULATED BY US EPA 
UNDER RCRA RULES .. WASTE NUMBER U242 
Under SARA Title III~ Section 313 - Release reporting 
UNDER CERCLA RULES WITH 'RO' OF A or 10 POUNDS 
UNDER CWA Sect10n 311 

THIS SUBSTANCE IS REGULATED BY OSHA 
WITH A PEL OF 0.5 mg/M3 SKIN 

IMPORTANT: This compound is a known or suspect CARCINOGEN Source: NIOSH 

********************* CHEMTOX TRANSF'ORTATION DATA SUMMARY *****************'**~ 
(cl 1985.86,87,1988 by Resource Consultants~ Inc. 

" SH I FF' I NG NAME: 
JOT I D NUI'1BER: 
CHEMTOX NA~1E: 

DOT GUIDE NUMBER: 
MAJOR HAZARD: 
FLASH PO I I\lT : 
AUTOIGNITION TEMPERATURE: 
UEL: 
LEL: 

PENTACHLOROPHENOL 
NA2020 
PENTACHLOROPHENOL 
53 
TOXIC 
Not aV<:l.ilable 
Not c3vail<:l.ble 
Not available 
Not available 

All riqhts reser/ed. 

PHYSICAL DESCRIPTION: LIGHT-BROWN SOLID WITH A PUNGENT ODOR WHEN HOT 
Source: NIOSH/OSHA Guide 

ODOR DETECTION LOWER LIMIT:NO DATA AVAILABLE Source: CHRIS 
ODOR DESCRIPTION: PUNGENT TO WEAK Source: CHRIS 
PROTECTION SUMMARY: RESPIRATOR FOR DUST; GOGGLES; PROTECTIVE 

CLOTHING. Source: CHRIS Manual 
***** LIMIT EXPOSURE, THIS CHEMICAL IS A CARCINOGEN ***** Source: NIOS~ 
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(c) lq85.86~87.1988 by Resourc~ Consultants~ Inc. All rights reserve 

CHEMTOX RECORD NUMBER 31~ 
INCOMPATABILITIES 
REACTIVITY TOWARD WATER 

NAME :PENTACHLOROPHENOL 
:STRONG OXIDIZERS 
:No reaction 

EACTIVITV TOWAR~ COMMON MATERIALS 
~TABILITY DURING TRANSPORT 
NEUTRALIZING AGENTS 

:Not: reactive 
:StCl,ble 
:Not. applicable 
:Doesn't polymerize POLYMERIZATION POSSIBILITIES 

NFPA YELLOW CODE 

NFPA SPECIAL CODE 
Source: CHRIS Manual 
and NIOSH/OSHA Guide 

********************** 
(c) 1985~86.87~1988 

CHEMTOX RECORD NUMBER 
CONCENTRATION IDLH 
OSHA PEL 
ACGIH TLV 
CARCINOGEN .., 

TARGET ORGANS 

SIGNS OF EXPOSURE, 

NFPA BLUE CODE 

:(0) Stable even under fire conditions. 

:None 

SPILL DATA - TOXICITY SUMMARY *********************** 
by Resource Consultants~ Inc. 

312 
:150 MG/M3 
:0.5 mg/M3 
:- ppm SKIN 

NAME :PENTACHLOROPHENOL 

All rights reserve< 

:Y-POSSIBLE ANIMAL INDEFINITEN Source: 
NIOSH RTECS J 

:SKIN~ MUCOUS MEMBRANE, RESPIRATORY SYSTEM, 
CNS~ CARDIOVASCULAR SYSTEM~ LIVER, KIDNEYS. 
Source: NIOSH 

:DUST OR VAPOR IRRITATES SKIN AND MUCOUS 
MEMBRANES~ CAUSING COUGHING AND SNEEEZING. 
INGESTION CAUSES LOSS OF APPETITE~ RESPIRATORY 
DIFFICULTIES~ ANESTHESIA~ SWEATING, COMA. 
OVEREXPOSURE CAN CAUSE DEATH. DECREASED 
URINARY OUTPUT. FEVER. INGESTION CAUSE INCREASE 
THEN DECREASE OF RESPIRATION, BLOOD PRESSURE, 
INCREASE BOWEL ACTION, MOTOR WEAKNESS, AND 
COLLAPSE WITH CONVULSIONS, CAUSES LUNG, 
LIVER, KIDNEY DAMAGE AND CONTACT DERMATITIS. 
Source: CSDS, CHRIS 

:(3) Extremely hazardous to health. Full 
protection required. No skin surface should 
be exposed. 

*********************** CHEMTOX SPILL/DISPOSAL INFORMATION ******************* 
(c) 1985.86,87~1988 by Resource Consultants, Inc. All rights reserved 

CHEMTOX RECORD NUMBER 312 NAME :PENTACHLOROPHENOL 

DDDDDDDDDDDDDDDDDDDDDDDDD NOTIFICATION REQUIREMENTS DDDDDDDDDDDDDDDDDDDDDDDDDD 

THIS CHEMICAL IS REGULATED UNDER 'CERCLA' ..• YOU MUST NOTIFY STATE AND/OR 
FEDERAL AUTHORITIES CONCERNING SPILLS OF MORE THAN 10 POUNDS OR 4.54 KG 

Source: 40 CFR Part 

JDDDDDDDDDDDDDDDDDDDDDDD DISPOSAL METHODS RECOMMENDED DDDDDDDDDDDDDDDDDDDDDDDD 

1. As a waste material, this chemical is regulated by US EPA 
hazardous waste regulations (RCRA). Its waste designation is U242 

Source: 40 CFR Part ~61 
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*«*~t.******,********** CHEMTOX SPILL!D15~Q~AL INFORMATIOrJ **t*~****t****t~** 
(c; lq85~86.87.1988 by Resource Consultants~ Inc. All r1ght5 rese-ve 

CHEMTOX RECORD NUMBER 312 NAME : PENTACHLOROPHENOL 

1DDDDDDDDDDDDDDDDDDDDDDD CHARACTERISTICS OF THIS CHEMICAL DDDDDDDDDDDDDDDJDD, 

ODOR DETECTION LIMIT 
0801=;' DESCRIPTION 

:NO DATA AVAILABLE 
: PUNGENT TO WEA.;~ 

Source: CHRIS 

F'HYS I CAL OESeR I PT ION :LIGHT-BROWN SOLID WITH A PUNGENT ODOR WHEN HOT 
Source: CHRIS Manua 

DDDDDDDDDDDDDDDDDDDDDDD IMMEDIATE HAZARDS AT SITE OF SPILL DDDDDDDDDDDDDDD 'DDl 
(FUNCTION KEYS EXPAND DATA DISPLAY) 

FIRE HAZARD (F1) 

REACTIVITY HAZARD (F2) 

TOXICITY HAZARD (F3) 

********************** SPILL DATA - FLAMMABILITY SUMMARY *****************: *** 
(cl 1 9 85.86.87.1988 by Resource Consultants~ Inc. All rights reserved 

CHEMTOX RECORD NUMBER 312 
FLAS~ PO!NT (Closed Cup) 
UPFER ~XPLOSIVE LIMIT 
LOWER f::XF'-OSI'/E LIMIT 
ALITO I GI J T T r Q~J TEMP 
TO X Ie F r f=;E GASES 

~:"_,'_r-ce: :':HRI':3 l'1anual 

NAME :PENTACHLOROPHENOL 
:Not avaliable 
:Not available 
:Not available 
:Not available 
:Hydrogen chloride and unburned toxic vapors 

:(0) This material does not readily burn. 

*t**ti~**.***'****************** PHYSICAL DATA SUMMARY ********************K**l 
IC) 1985.36.87.1988 by Resource Consultants, Inc. All r1qhts reser/ed. 

CHEMTOX ID NUMBER 
LHEI1TOX NAME 
CAS NUM8Ef\' 
CHEMICAL CLASS 
FORMULA 

312 
PENTACHLOROPHENOL 
87-86-5 

C6C150H 
266.32 MOLECULAR WEIGHT 

PHYSICAL DESCRIPTION 
BelLING POINT 
MELTING POINT 

LIGHT-BROWN SOLID WITH A PUNGENT ODOR WHEN HOT 
591.9 F 

'v'APCR F'PESSURE 
t,..iATER SOLUBILITY 
C:::I=EC I FIe Gf\:AV I TV 
IONIZATION POTENTIAL 
FLhSH POINT (ee) 
UEL 

360 F 
40 MM @ 211 C 
0.002% @ 30 C 
1.98 @ 22 C 
Not available 
Not available 
Not available 

LEL Not available 
AUTOIGNITION TEMP Not available 

~rces: CHRIS Manual AND NIOSH/OSHA Guide 
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***************************** CHEMTOX REACTIVITY DATA ****************~***1** 
(c) 1985~86~87~1988 by Resourc:e Consultants~ Inc:. All rights r-eSl?r-','.? 

"-1EMTOX RECORD 
';ME 

CAS NUMBER 
FCRMULA 
CHEMICAL CLASS 
INCOMPATIBILITIES 
REACTIVITY TO WATER 
REACTIVITY WITH 

:312 
: PENTACHLOROPHENOL 
:87-86-5 
:C6C150H 

:STRONG OXIDIZERS 
:Not reac:tive~ or unknown. 

COMMON MATERIALS 
NEUTRALIZATION 

:No reac:tions of a hazardous natur-e. 
:Not applic:able. 

TOXIC FIRE GASES 
Sour-c:es: CHRIS Manual 
and NIOSH/OSHA Guide 

:Hydrogen c:hloride and unburned toxic: vapor-s 

************************* CHEMTOX TOXICOLOGICAL DATA ************************* 
(c:) 1985,86,87~1988 by Resourc:e Consultants, Inc:. All r-ights r-eser-ved 

CHEMTOX RECORD 
NAI"IE 
CAS NUMBER 

ID'-H 
DSHA DATA 

-GIH TLI/ 

'=::,HORT TERI'l TOX 
LorJG TERI1 TOX 

MEDICAL CON'OTION 
AGGRAVATED 

SIGNS/SYMPTOMS 

LD50 (mgn::g) 

:312 
: PENTACHLOROPHENOL 
:87-86-5 

:150 MG/M3 Sourc:e: NIOSH 
:PEL= 0.5 mg/M3 
:- ppm SKIN STEL ~ 1.5 mg/M3 
:SKIN, MUCOUS MEMBRANE, RESPIRATORY SYSTE~I. eNS. 

CARDIOVASCULAR SYSTEM, LIVER, KIDNEYS. Sour-ce: NIOS~1 

:A HUMAN CNS/SKIN IRRITANT. ** Sour-ee: SAX 
:ACUTE POISONING MARKED BY WEAKNESS AND RESPIRATORY, 

BLOOD PRESSURE AND URINARY OUTPUT CHANGES - AL.SCI Ct'tI,)SE:: 
DERMATITIS, CONVULSIONS AND COLLAPSE. CHRONIC E'(F"::SUr:E 
CAN CAUSE LIVER AND KIDNEY INJURY. ** :::.C/I:rce: 2·~X 

:No data available 
:DUST OR VAPOR IRRITATES SKIN AND MUCOUS MEMBRANES, 
CAUSING COUGHING AND SNEEEZING. INGESTION CAUSES LOSS 
OF APPETITE, RESPIRATORY DIFFICULTIES, ANESTHESIA. 
SWEATING, COMA. OVEREXPOSURE CAN CAUSE DEATH. DECREASED 
SWEATING, COMA. OVEREXPOSURE CAN CAUSE DEATH. DECREASED 
URINARY OUTPUT. FEVER. INGESTION CAUSE INCREASE THEN 
DECREASE OF RESPIRATION, BLOOD PRESSURE, INCREASE 
BOWEL ACTION, MOTOR WEAKNESS, AND COLLAPSE WITH 
CONVULS IONS, CAUSES LUNG, L I VE-R-; -k I ONEY DAf'1AGE AND 
CONTACT DERMATITIS. Sourc:e: eSDS, CHRIS 

:50 SPECIES: orl-rat Sourc:e: SAX 

BZT0104(e)011809 



**t***,****************** PERSONNEL PROTECTION SUMMARY ****************,** 
(c) 1985~86~87~1988 by Resource Consultants~ Inc. All rights reserv~d. 

:MTOX RECORD : . 312 CAS NUMBER: 87-86-5 
~E: PENTACHLOROPHENOL 

'* WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Any poss~bility of liquid cont~ct and repeated or prolonged vapor con:ac" 

with the skin. 

** WEAR EYE PROTECTION TO PREVENT: 

** EXPOSED PERSONNEL SHOULD WASH: 
Immed1ately when skin becomes contamin~ted. 

** WORf CLOTHING SHOULD BE CHANGED DAILY: 
If there lS any possibility that the clothing may be contaminated. 

** REMOVE CLOTHING: 
Immedlately remove non-impervious clothing that becomes contaminated. 

** THE FOLLOWING EQUIPMENT SHOULD BE MADE AVAILABLE: 
Eyewash.QulC~ drench. 

** REFERENCE: NIOSH 

RESPIRATOR FOR DUST; GOGGLES; PROTECTIVE CLOTHING. 

~t REFERENCE: CHRIS MANUAL 

NIOSH ~ESPIRATION PROTECTION RECOMMENDATIONS 
OSHA (PENTACHLOROPHENOL) 
5 mg/M~: Any chem1cal cartridge respirator with organic vapor cartrldge(s) 
in comblnat10n with a dust~ mist and fume filter. * Substance reported to 
cause eye ~rritation or damage may require eye protection. / Any supplied-a r 
respirator. * Substance reported to cause eye irritation or damage may 
reQuire eye protection. / Any self-contained breathing apparatus. * Substan e 
reported to cause eye irri t~tion or damage may requir"e eye protection. 
12.5 mg/M3: Any supplied-air respirator operated in a continuous flow mode. 
* Substance reported to cause eye irritation or damage may require eye 
protectlon. / Any powered air-purifying respirator with organiC vapor 
cartrldge(s) in combination with a dust~ mist~ and fume filter. * Substance 
reported to cause eye irritation or damage may reQuire eye protection. 
:5 mq/M3: Any chemical cartridge respirator with a full facepiece and 
organic vapor cartridge(s) in combination with a high-efficiency particulat" 
filter. / Any supplied-air respirator with a full facepiece. / Any 
self-contained breathing apparatus with a full facepiece. 
150 mg/M3: Any supplied-air respirator with a full f~cepiece and operated ~, 
a pressure-demand or other positive pressure mode. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contalned breathing apparatus with full facepiece and operated 1n 
"-~ssure-demand or other positive pressure mode. / Any supplied-air 

pirator with a full facepiece and operated in pressure-demand or other 
ositive pressure mode in combination with an auxiliary self-contained 

breathing apparatus operated in pressure-demand or other positive pressur~ 
mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister having a 
high-efficiency particulate filter. / Any appropriate escape-type 
=,::)'~----"'''"-f';_,..........1 ..... ...- __ ........... ________ "-"_ 
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.*************************** SYMPTOMS OF EXPOSURE 1*t*********************. 
(c) 1985~86~87~1988 by Resource Consultants~ Inc. All rights re52r.~~. 

CHEMTOX RECORD :312 
NAME : PENTACHLOROPHENOL 
CAS :87-86-5 
GENERAL SYMPTOMS: 

• DUST OR VAPOR IRRITATES SKIN AND MUCOUS MEMBRANES~ 
CAUSING COUGHING AND SNEEEZING. INGESTION CAUSES 
LOSS OF APPETITE~ RESPIRATORY DIFFICULTIES. ANESTHESIA. 
SWEATING~ COMA. OVEREXPOSURE CAN CAUSE DEATH. 
DECREASED URINARY OUTPUT. FEVER. INGESTION CAUSE 
INCREASE THEN DECREASE OF RESPIRATION~ BLOOD 
PRESSURE~ INCREASE BOWEL ACTION, MOTOR WEAKNESS. 
AND COLLAPSE WITH CONVULSIONS. CAUSES LUNG~ LIVER, 
KIDNEY DAMAGE AND CONTACT DERMATITIS. Source: 
CSDS. CHRIS 

*************************** CHEMTOX ANALYTICAL DATA **************************. 
(c) 1985,86.87~1988 by Resource Consultants~ Inc. All rights reserv~d. 

~MTOX RECORD NUMBER 312 NAME : PENTACHLOROPHENOL 

ANALYTICAL METHODS RECOMMENDED BY NIOSH or OSHA 

Agency 
NIOSH 
OSHA 

Reference 
4(5297) 
39 

t1ethod 
HPLC 
HPLC/UV 
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•• _~"\wl ",,1'11;11 ","-cSl \,oou. ' 
222 Red Scnool ~n~, PhillipSburg. N,J, 08865 
" ,,' • .(. 2 ...... OtIf em~('~cy Telegnone - (201) 859-2151 

Chem"ec: • (800) 424·9300 
Natlona. C.nt., • 424-8802 

S4034 -01 
Ef f~ct l\,Ie: L 0/08/8S 

MATERI 
SAFETY 
SHEET I 

P"i .. 
!55ued: 10 .... 1-:+, ....•....•. -- .............................•..•....•.....•..•.......• --....... . 

SECTION I - PRODUCT IDENTIFICATION ............•..........................•..•.......•• -- ...••...•.•..•.......... 
Pr-od,.lC t Nam~: 

Formula: 
For mrJ 1 a W t : 
C~3 No, : 

NIOSH/RTEI;S No, : 

Comme n S')no n~trr'5 : 
Produc +, Code !I: 

SOdllJm H~'dC'o)( l.j~ 
NaOH 

40,00 
01310-73-2 
W84900110J) 
CalJ!I t lC Soda SI',;j lUTT, H~'dr~t,~ ~ LI)~ 

373a.3722IS31~.51Q413721137J4.3726,504S.3728.~723)5C22 .,-~ 
, ...J.' J .................•..........•......... -....•••.•..•.... ~ ..••..•..•....•... -.. 

PRECAUTIONARY LABELLING 
•••••••• - ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -- •••••• ' -& 

L"borator') 

-=-~ [ ! i3 
(;(,~(S 

prec~utlon~ry Label St~tement, 

CONTMCT 

~ .... [crJ ,y. i ~ '!\ ',,' 
~-i-~ W ' " 

~:'8 ·.::::~·JT P!"l;F't"I~ 
COMT HOOO ,,"O\ltS 

PI) I SON I D~NGE? ! 
~AU5ES SEUERE BURNS 

HAY BE FATAL IF SWALLOWED 
Do not get 1.n e~I"'!I. on $~<l.n, on cloth1ng .. , 
AVOld breath1.ng du~t. Keep 1n tlghtl~ clo$ed eontalner. Use wlth adequate 
vent ll~t lon. Wa$ h t horough1 y aft.e.r handl1 n9 . ..•..•.•..•... _ ............•............................................ -...... . 

SECTION II - HA:ARDOr)S COt-tPorJENTS .....•... -_ ..•..•.•.••..•..•.•.....•..•.••.•..•.•...•••.••..•.•........•...... ,. 
Cgmponent CAS I~o _ 

Sed lum H\ldrox 1 de .. 90-100 1310-73-.... -......................................................................... . 
SECTION IrI - PHYSICAL DATA ............ -........•...••.••..•..•....•.•••.••.•.••.• -_ ..................... . 

Vapor PressurelmmHg); o 

Helt1ng P01nt: 

Cont1nued on Pa~e; 2 

.• , ... ~.- .. '" I~-""'-'··--·-·' 
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.. 
J. T. Baker Chemica,l Co. 

222 Red SChoOl ~ne . " PhllliPsourg. N.J. 08865 
'. .2.4·Hoor EmergencvTelepl'lOne - (201) 859-2151 ' 

Ch.mtr.c , (800) 424·9300 
National Respons. C.nter , (800) 424·8802 

MATERJAL 
SAFETY DA 
SHEET 

4034 -01 
~ f e c t 1 ve: la, 1.18/35 

P~g'!: 2 
I ~sued: 10/09/85 

••• _a •••••••••••• ••••• •• ••••• ••••••• •••••••••••• ••• ••• •••••••••••••••••••••• - •• 

SECT:ON III - PHYSICAL DATA (C~ntlnued) .•...............................................•...••••••.••...............•. 
p'!clFl'= 1~r'~v1t·}: 

tH
2
0-1) 

'2 . 13 Ev~p~rat1~n Rate: 
lButyl Ace~ate·1) 

.. )lub1l~t'}lH.,O) ... 

... -_ ........ ----- ...•....• --- .................••...... __ ..•....•.••....•...•.. 
SECTION IV - FIRE AND EXPLOSION HAZARD DATA ..... --_ ... -- ... --.------- ...........................•.. _- ..•.................. 

NFPA 704H R.sting: 3-0-1 

; ; , Ext 1 '"' 9 141 ~ h 1 -, I"J ",: d ; " 
u~'! w.ster !.pr.s~I. 

"'l~ll~l Fu, S. E'olo~l""l"'1 H~;,rd, 
COl"'ltact w1th m01,tUr'e or water ma, gel"'lerate $uff1C1ent heat to 
1nlt~ cornbu,tlbl'! materl.sls. 

rt~act' vlolentl~ w1th water' llb'!r~tlng and 19n1t1"g h~dr'ogen . 
•••• a ••• _ ••• __ •• _ •• ___ ••• _ ••••••••••••••••••••••••••••••• ___ a •••••••••••••••••• 

SECTION U - HEALTH HAZARD DATA 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

2 mg/m 3 ppm) 

;~·~t, gF Qver~xpo~ur'! 

Inge,tlon m.sy result 1n ,evere 1nte,tln.sl ~rr1tat1on with burns to 
mouth, 
C'~Jntact w1th ,kll"l or eve, ma~1 caus!!. severe lrr1t.st10n or burn,. 

'T1~r'7~nC\J ~nd Fu·~t Ald Pr,,gedyre, 
If ,wallowed, do NOT lnduce vomltlng; 1f con'C10u,. glve large amount, of 
water. Follow w1th d1luted vlnegar, fru1t JU1ee or wh1te' of egg') b'!aten 
wlth water'. 
In case of contact, 1mmedlatel~ flu,h ~ve, or ,k1n w1th plenty of water For 
at le~'t 15 mlnutes wh11e remov1ng ,=ontamlnated clothing and ,hoes. 
Wash cloth1ng bef~re re-u,e . ..... --.~.----.---.. -.--.-.---.• -...... -... __ .I. __ .••..•• __ •...••..•...•. _ .• __ .. 

SECTION UI - REACTIVITY D~TA 
• •• ___ ••• __ ._ •••• ___ •••••••••••••••••••••••••• 4 ••••••••••••••••••••••••••••••••• 

tablllty: Stable 1.11 11 not occur 

ondlt1on, to AVOld: 

" atlble,: water, $tr'ong aC1d" mo~t common metal" 

Contll"lued on Page: 3 

t·, 
\i 

( 
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J. T. Baker ChemicaLCo. 
222 Fled.S.coool 4ne .': Phillipsburg. N.J. 08865 

2-':Hour E~ergency .. relePhOne - (201) 859-2151 
Chemtrec , (800) 424·9300 

Natlona' ResPOns. Cent.r " 424-8802 

S04034 -1)1 
E~f~ct1ve: 11)/08/85 

Page: 
h5ued: 10/0:3/8~ ... --_ ............•..•..•..•..•..•.•.••.•••••• -............... -.... --.... --.... ~ 

SECTION UI! - SPILL AND DISPOSAL PROCEDURES ............................................•..........••.•..................... 
St"!p~ +.0 b"! ·.~Io~M oM +he ~",!.,t ':I~ ".I -'0111 ':Ir dl~r;h,r'l"! 

W~~r 5el~-conta~n~d breathlng ~pp~r~tu~ ~nd full protective ~lothlM9. 
WLth clean 5hov~1, care~ull~ pl~ce material lnto cle~n, dr~ eontainer and 
cov"!r; remove From ~r"!~. Flu~h $plll srea w1th water. 

J. T R 
8~~er Neutraclt-2 cau5t1c 1$ recommended 

~p\ll$ or th1$ pr~Quct. 

D1~pO~~1 ?~~cedure 

D1~p05e 1n accordance w1th ~li appl1cable ~ederal, $tate, and local 
envlranmental regulatlon5. 

EPA Ha%ardaU5 Wa5te Number: D002, 0003 (Corro51ve Re~c: t lve r.Ja~te) ..............................•............ -- ..••.••...•••..••..•..••.•...•..... 
SE':"TION VI! I - INDUSTRI~L PR')TECTII)E EQIJIPI"IF.NT ................•.......•.....••.•.••.•.•.•••••••••••• ...••........• ~ .•.••...... 

Ve nt 1 14 t 10 n . 

.. ~ $ P 1 rat 0 r ')1 Pro) t e c t 1 on: 

U5e gener-!l or local exhaust ')entllatlon to mf'!et. 
TLU r.qulrement~. 

R~$plrator~ protect1on requlred If alrborne 
conc~ntratlon exc~ed5 TLU. At concentratlon5 up 
to 60 ppm, ~ hlgh-efflclency partlculate 
re$plrator ~$ recommended. Above th15 level, a 
~elf-contalned breathlng apparatu$ 15 adV1$ed. 

Safety goggle~, un1form, apron, rubber gloves ~re 
recommendl!d . .................. -................••............•••.•••••.•.•..••.•.•••.••..... 

SECTION IX - STORAGE AND H~NDLING PRECAUTIONS .. __ ...............•....•...••.•..•••..••.••.•.••.•.•••.••.•••......... _ ....... . 
TH 

SAF-T-oATA Storage Color ~ode: Whlte Strlpe 

Specl~l pr~cAyt19n5 

Keep contalner t19htl~ clo$ed. Stor~ In corro$lon-proof ar~a . ..•..•.... -.................................................................... . 
SECTION X - TRANSPORTATION DATA AND ADDITIONAC. INF0RI'-IATION ...................•..•..•.... -.........•.•....••....•..•..•......•............. 

DOMESTIC (0 Q T.) 

Proper ShlPP1.ng Name 
H~%ard Cla55 
UN/NA 
Labels 
g-~ortable Quantlt~ 

(ERNATIONAL (t.H.Q. 

Sodium hydrox1de, dr~ ~Olld 
Corro~lve ma~erlal taolld) 
UN1923 
CORROSn.lE 
1001) toSS. 

Contlnued on Page: 4 
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J. T. Baker Chemical Co • 
• '. 222 Red.s~OOI Lane . Phlllielsouro. N.J. 08865 

'. - ._ ... _~·2"Hour Emer:gCICY Teteohone - (2()1) 859-2151 

Chemtrec , (800) 424·9300 
National Re n58 Center" (800) 424·8802 

MATERIAl! 
. SAFETY n-, 
SHeer . 

54))34 -01 
Ef-fectl'Je: 11)/03/85 

Pag~; 4 
I~~ued: 10/09/85 ..................•................... -....... _- ....•••...••• --_ ..•.......•.•.•. 

SECTION X - TR~ri3?QRTATI0N D~7A ANO ADDITIONAL INFORM~TIQN 'Co~tl~uedl ..•..••....•... -... -----_ ...... _-----_ ......... _--_ ..•....•••• _-.-_ .......•..... 
H~zard Cl~~~ 
UN/r-j~ 

L~bel~ 

t3 
(JN1823 
COP.IWSI'JE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

The ln~orm~tlO" publl~hed In thl~ M~terlal 5atet~ Data She~t ha~ been complIed 
from aur e~perienc~ and dat~ pre~e~ted l~ varlOU~ technic~l publ~c4t~ons. It l~ 

the u~~r'~ ~~~pon~lbllity to determine the sUltabl11ty of th1~ 1n~orm~~lon For 
~he ~doptlon o~ n~ce~~~ry s~f~t~ precautIons. We re$erve the rIght to reVI~e 
H~terlal SaF~ty D~ta Sheet$ periodIcally a$ new lnformatlon become$ 4v~~14ble. 

LAST PAGE 

\'''' .. ". 
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AITAOIMENT 3 - TAILGATE SAFETY MEEI'ING 

P133/821401-1.129:ch/2 A-3 
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• 
.......••• .............. .... _-...... . _ ... _ .. .............. 
----_ ..•• . -...... _-.... .. _ .. . ....... _ ....... 

..... --..... ............... 
feD V A 

Division/ Subsidiary 

TAILGATE SAFETY MEETI~~ 
__________________ Facility ___________ . __________ _ 

Date _____________ Time ______________ Job Number --______ _ 

Customer ______________________ Address: ____________________ __ 

Specific Location ________________________________ . ________ _ 

Type of Work __________________________________________________ ~----

Chemicals Used __________________________________________ _ 

SAFETY TOPICS PRESENTED 

Protective Clothmg/Equipment __________________________________ _ 

ChemicaIHazards ________________ , _______________________ __ 

Physical Hazards _________________________________________ _ 

-'llergency Procedures ____________________________________ __ 

Hospital/Clinic ____________ Phone ( ______ Paramedic Phone ( 

Hospital Address ______________________________________ _ 

Special Equipment ____________________________________________ __ 

Other ______________________________________________ __ 

ATTENDEES 
NAME PRINTED SIGNATURE 

meeting conducted by: 

NAME PRINTED SIGNATURE 

SupeNisor _________________ _ Manager ________________ _ 

BZT0104(e)011817 



A1TACHMENT 4 - SAMPUNG ME'lHOD 

P133/821401-1.129:ch/2 A-4 
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Analyte: 

:1atr1x: 

OSHA Standard: 

Procedure : 

Pentachlorophenol 

PentA~hlorophenol 

A1r 

0.5 mg/cu m - sk1n 

Filter and bubbler 
collection, ethylene 
glycol extraction, HPLC 

1. Principle or the Method 

Method No.: $297 

Rnnge: 0.265-1.130 mg/cu m 

Precision (CVI ): 0.072 

Validat10n Date: 12/23/77 

1.1 A known volume of air 1s drawn l:hrough a mixed c:ellulose ester 
membrane filter c:onnected in seJ~ie. to • midget bubbler contain.
ing l5 ml ot ethylene alycol to collect pent~ch1orophenol. 

1.2 The filter and bubbler are dilc:onnected. The filter is removed 
from the filter holder and addeell to the bubbler fla.k. 

1.3 Just before analy.i., ten m111111tera of methanol 1. added to the 
bubbler flask. The resulting .ample 11 analy"d by h1ah perfor
mance liquid chrom~tography us1r1., • UV deteetor set at 254 nm. 

2. Range and Sensitivity 

2.1 This method was validated over the range of 0.2654-1.131 mg/cu m 
at an atmospheric temperature of 24·C and pressure at 761 mm Hg, 
uaing l80-liter samples. 

2.2 The upper limit ot the ranae at the method is dependent on the 
capacity and collection efficien~y of the sampltna .y.tem. !he 
method may be extended to h1aher value. than those tested by 
dilution of the sample solution. 

3. Interferences 

3.1 ~~en int.rferin, compound. are ~lOwn or suspected to be present 
in the air, such information. 1nl:lud1na their suspected 1den~i
tie., should be tran.mitted with the sample. 

3.2 Any compound tha t has the Bame r4! ten tion time al pen tachlQ ro
phenol at the operating conditions described 1n this method h 
an interference. Retention time data on a .1ngle column cannot 
be considered proof of chemical jLdent1ty. 

5297-1 
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4. P~eci9ion and Accuracy 

4.1 

4.2 

The Coefficient of Variation (CV!) for the tQeal .ampl1ns ~nd 
analytical method in the range of 0.2654-1.131 mg/cu m waS 
0.0721. This value correspond, to a standard deviation of 
0.036 ms/cu m at the OSHA .tandard level. Statistical iqfor
mation can be found in Reference 11.1. Det~ls of the test 
procedurel can be found in Reierence 11.2 . 

A collection efficiency of at least 99~ wa. deeermined tor the 
collection media (filter and bubbler in aerie.), thus, no 
significant bias was introduced in the .amp1e collection step. 
There was also no bias in the analytical ~th~d. The average 
recovery from the filters wa. 100.9%. The everase recovery 
from sample. that were stored eiahe days wa. 9'.3%. Thus, 
CVr i •• saci.factory measure of both accuracy and precilion 
of the lamp ling and analytical ~thod. 

5. Advantases and D1sadvantaiel of the Method 

5.1 Collected samples are analyzed by means of a quiCK, instwr:w:tt\tal' 
method. 

5.2 A disadvantage of the method i8 the aw~ardne •• 1n u.~ng m1dg~t 
bubblerl for collecting personal ·samples. It the worker'. job 
performance requires much body movement, losl of the eolle~t!on 
solution during sampling may occu~. 

5.3 The preci.ion of the method is limited by the reproducibility ot 
the pressure drop across the filter anG bubbler. Thi. drop will 
affect the flow rate and cauee the volume to be imprecise, be
caUie the pump i_ usually calibrated for one filte~/~ubbl.r 
combination only. 

5.4 Th' bubblers are mere difficult to .hip than adsorption tubes or 
filter. due to poslible breakase and leakage of the bubblere 
during shippin •• 

6. Apparaty. 

F' • i2I 3: 

6.1 Filter Units. The filter unit consist. of e 37-mm diameter cellu
lose ester membrane filter (Millipore Type AA or equivalent) wtth • 
a pore aize of 0.80 micrometer, aupported by a sta1nl8 ••• eeel 
screen on a 37-mm three-piece filter holder. It is important 
that a stainless Iteel .creen be uaed _ince other filter .up'porca 
may reu,1tl part of the vapor. 

6.2 Flexible Teflon or polyethylene tubing to connect the holder to 
the bubbl.er. 

6.3 A alass midget bubbler containing 15 ml of ethylen~ glycol. 
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6.4 Ptrsonal Sampling P,Ump. A calibrated P4f~9nal aafl1)ling pump 
whose flow can be de termined 1d rhin +5% is used. The ,.~ling 
pump is protected from splash~:>ver or-.olvent condensation by 
a second empty bubbler positic:med between the ex1 t ann of the 
fir.t bubbler and the pump. 

6.S Barometer. 

6.6 Thermometer. 

6.7 High performance liquid ehro~~tosrarh capable of UV detec~ion 
at a wavelength of 254 nm and a .ample injection valve with a 
2a-microliter external sample loop. 

6.8 Column DO-em x ).9-1r1ft LD •• 1~a1nless steel) packed with 
\JBondapak C18' The porou. pac:kina PlAteria1 consi.t. ot silica 
particles with a bonded coati"g of Cu orsano-lilane. 11tb 
pack1na can be obtained from 14aters Assoeiates, Milford. 
M.lssachusens. 

6.9 Art electronic integrator or sc)me other sui table method for 
measuring peak areas. 

6.10 Tweezers. 

6.11 Microliter syringes, 50 and 1()o-microl1ter. 

6.12 Volumetric flaskl, convenient size. for preparing .tandard 
.olutions. 

6.13 Pipets, convenient lize. for preparina standard .olutions and 
10 and lS-ml pipets for _"ul~ina the extraction med1.um. 

6.14 Teflon tl.lbina (lS-em lona x 7"mm 1. D.) ot Tetloa plup tor 
seal!na the inlet and outlet c)f the bubbler Ite~ before ship
pina· 

7. Reagents 

All reasents used Plu.t be ACS ressent grade or better. 

7.1 Pencachlorophenol. 

7.2 Dowicide EC-1 (purified pentac:hlorophenol). 

7.3 Ethylene alycol. 

7.4 Methanol, distilled in glasl. 

7.S Isopropanol. 

7.6 Water, deionized and dlltllled. 
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8. Procedure 

8.1 Cleantng of Equ1pn.ent. All Ila,~w~r. used for the l~bori~Q;y 
analysi •• hould be detergent washed and thoroughly rin.ed with 
tap wa~er and distilled water, and dried. 

8.2 Calibration of Personal Sampling Pumps. Each personal sampling 
pump must be calibrated with a representative filter holder, 
bubbler and splashover trap in the line to minimi~e errors 
associated with uncertainties in the volume sampled. 

S.3 Collect1on and Shipping of Samples 

8.3.1 

8.3.2 

8.3.3 

8.3.4 

% 8.3.5 

8.3.6 

8. J. 7 

As,emble the filter in the three-piece filter holder and 
close firmly. The filter is backed up by a sta~l.ss 
ateel .creen. Secure the filter holder togethe~ with 
tape or shrinkable band. 

Pipet 15 ml of ethylene glycol into each mid,et bubbler, 
and mark the liquid level. Be aure that the bubbler tr1~ 
is completely immersed in the ethylene alyco1. 

Remove the filter holder plugs and attach the outlet of 
the filter holder to the .inlet arm of the midget bubbler 
using a short piece of flexible polyethylene or Teflon 
tubing. Connect the outlet arm of the midget bubbler 
to a second empty bubble~ and then to the personal .amp
ling pump, using short piece. at fl.xible cubing. The 
bubblers must be maintained in a vertical position dur
ing sampling. 

Air being .amp1ed should not pa.. through any hose or 
tubing before entering the filter holder. 

A sample .ize of 180 liters 1, recommended. Sample at a 
flow rate of 1.5 liters per minute. The flow rate should 
be known to within +~%. -
Turn the pump on and begin sample collection. Sine, it 
is possible tor a filter to become plugled by he.vy par
ticulate loading or by the presence of oil mlsts or other • 
liquida in the air. the pump rotameter should be checked 
frequently and readjusted as needed. S4~11nl should 
bo terminated when the rotameter cannot be read.1usced. 

Terminate sampling at the predetermined time and record 
sample flow rat., collection time and ambiont temperature 
and pressure. If pressure read1ns 18 not availabl., re
cord the elevatlon. Alao record the type of sampling 
pump ulled. 
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Aft~r ~~mpl~n&. d~6COn"oet the f1~~e~ and bubbler;. 
Remove f1rst the bubbler stem, and remove the f11t~r 
from the filter holder with clean tweezers and a~d it 
to the bubbler. It i. necessary to place the filter 
in tho bubbler .olution at this time, otherw~~e 10S8 
of pentaehlorophenol from the filter by vupor1zation 
aught occur. Replace the bubbler stem. The inlet and 
outlet of the bubbler Item should be seal~d by conneet· 
ins a piece of Teflon tubing between them or inserting 
Teflon plugs in the inlet and outlet. Do not seal with 
Tubber. Th~ oplooho¥cr e~op ahov14 hoyo ~ho inlo~ and 
outlet of the bubbler stem lealed in a aim11ar manner. 
The standard taper joint of tho bubblers should be 
taped ueurely to prevel:'lt leakage dvring sh1pp1ng. 

8.3.9 With each batch or part1al batch of tl!n samples Jublllit 
one bubbler containing .ethylene glycol and a blank fil
ter trom the same lot o.t Ulters used for lample collec
tion. Thi. filter and bubbler must be subjecttd to 
exactly the sema handl111g a. the .aDlples except th.t 
no a1r 1. drawn through them. Label thia filter and 
bubbler as the blank. 

8.3.10 The bubblers should be shipped in a .uitable conta~ner, 
designed to prevent damaS_ 1n transit. !he lamples should 
be shipped to the laboratory as 800n as possible. 

8.3.11 Bulk Sample. A bulk. 8atuple of the suspeeted ma.urial 
.hould be tubm1 tted to t:he laboratory in a gl89S ~on ~ainer 
closed by • Teflon-lined. cap. Label ot the bulk sample 
should match air samples tor 1dtntification purposes. 

8.4 Analysis of Samples 

8.4.1 If the sample volume is le88 than ~, ml, add ethylene 
elyco1 until the volume reaches the l'-ml mark. It the 
•• mple volume i. more than l' ml, determine the volume 
and make an appropriate volume correction in the calcu
lations indicated 1n Section 10.1. 

8.4.2 Add 10 ml of methanol to each sample ju.e before analysis 
and mix the solution gently but thorouahly. 

8.4.3 HPLC Condition.. The typical operating conditions t~r 
the high pressure liquid chromatograph are: 

Column Temperature: Ambient 
Column Pressure: 2300 ps1 
Flow Rate: 1.6 mllm1n 
Mobile Phase: 60% 'methanol/40% ~'ater (V/V) 
Detector: UV photo:metar at 254 nm 
Capacity Ratio: 1.8 
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8.4.4 Inject1on, Th~ first step in th~ _nalys1s 1, to inject 
. the sample into the high pressure liq~id chromatograph. 

The chromatograph is fitted With a sample injection 
valve and a 20-microliter .ample loop. Flush this loop 
thoroughly with solvent (300 microliters), then fill 
the loop w1th sampla solution and inject. 

8.4.5 The area of the sample peak is measured by an electronic 
integrator or some other suitable form of area measure
ment, and results are read from a .tandard curve pre
pared as discus.ed below. 

8.5 Determination of Analytical Method Recovery 

8.5.1 ~eed for Determination. To eliminate any bias 1n the 
analytical method, it is necessary to dete~ine the ra
covery ot the compound. The lample recovery should be 
determined in duplicate and should cover the concentra
tion range ot interest. If the recovlry 18 le •• than 95%, 
the appropriate correction factor should be used to cal
culate the "true" value. 

8.5.2 Procedure for Determining Rgcove~. A known amount of 
the analytl, preferably equivalent to the .ample concen
tration expected, is add.d to a representative cellulose 
membrane f1lte~ and air-dried. The filter 1s then immedi
ately placed into 15 ml of .thy!ene glycol. Prior to 
analYSis, as described in Sect10n B.4, 10 ml of methapol 
is added. 

For the validation studies conducted to dltermine the 
prec1sion and accuracy ot this method, an amount of the 
analyte equivalent to that present in a lBO-liter sample 
at the lelected llval was used to determipe the analytical 
method recovery. A stock solution containina 10.00 milli
grams of pentachlorophenol per m1111l1te~ of isopropanol 
was prepared. Aliquot. ot 4.5, 9 end 18 microlite~s were 
added to the cellulo.e ~embrane filter. and air-dried to 
produce aamples equivalent to lBO-liter collections at 
0.5, land 2X the OSHA standard level. The analytical 
samples were then plac:ed in l' lit! ot ethylene Ilyc:01 4U1d 
allowed to stand overn1aht. A parallel blank tilter was 
alao prepared except that no sample was added to it. Ju.e 
prior to analYl1s, ~s desc:ribed in Section 8.4, 10 ml ot 
methanol was added. 

The sample recovery equals the average WG1sht in ~g re
covered from the filter div1ded by the weight 1n ~g added 
to the filt.;, or 

lUee.o\"ery • Average Weight ~K) recovered - Slank (~&l 
WGisht (~,) added 
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The recovery ",al\1~ 1.1 used in Sect1()n. 10.3 if the re
covery is less than 95%. 

9. C;ilibt'at1on and Standards 

A ser1as of 5 tandard" varying in cClnccntration over the range cor
responding to approximately 0.25 to 3 times the OSHA standard for the 
sample under study. is prepared and analyzed under the same LC cond1~ 
t ions and during the same time per1<:Id as the unknown samplos. Curves 
are established by plott1na conc:enu'ation in IJg/25 ml versus peak 
area, Note: Since no internal standard 1s used 1n this method. 
standard solutions must be analyzed at the sama time as the .amples. 
This will minimize the effect of known day-to-day variations and vari
ations during the s~mo day of the VV' detector response. 

9.1 Prepare a 10 mg/ml pentachlorophenol stock standard solution by 
dissolving 100 rng pentachlorophenol 1n isopr-opanol and diluting 
to 10 ml in a volumetric flask. 

9,2 From the above stock solution, appropriate aliquots are with
drawn and added to a mixture of 1S ml ethylene glycol and 10 
ml methanol. Prepare at least five work1ns 'tandard~ to cover 
the range of 22.5-270 ~g/2' ml. This range 11 based on a l80~ 
liter .ampl~. Analyze s~mplel aa per SGction 8.4. 

9.3 Prepare a .tandard ealibration cUrVG by plott1na concentration 
of pentachlorophenol in ~1/2S ml versus peak area. 

10. Calculations 

10.1 Read the weight, in 1I g/25 m~ corresponding to each peak area 
frolll the appropriate standard c'urve. No volume correction h 
needed, because the 6tandard eUl~ve is based on lIg/25 ml of 
ethvlene dvcol/methanol and th.t volume of saftll)le injected b 
identical to the volume of the atandards injected. 

10.2 A correction for the blank must be made for each sample. 

"hera: 

llg • UI sample - liS l)lank 

ll8 •• mple 

liS blank 
• liS found j.n sample solution 

• \.18 found i,n blank solution 

10.3 Divide the total weight by the !'8covery (Section 8.5.2) co 
obtain the corrected UB/sample. 

C~rr.cted ui/sample • Total We1Jbt 
Recovery 
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• • ....... JI' 

10.4 For persona~ .amp11ng pumps with rotame~ers only, the fo~lowi~8 
volume correction should be made: 

corrected Volume • 

where: 

t • samplIng flow rate 

t • .ampl.in, time 

Pi - preuure during calibration ot sampling pump (mm l1g). 

P2 • pressure of air .ampled (mm H,) 

Il • temperature during calibration of sampling pump (OX) 

T2 • tamperature of air .ampled (OK) 

10.5 The concentration of pentachlorophenol in the air sample can 
be expressed in ma/cu m. 

11. Rateuncea 

11.1 Oocwnantation of NIOSlt Validation Tests, National Instit'Ute 
tor Occupational Safety and Health, Cincinnati, Ohio (DREW
NIOSH-Pub11C&tion No. 77-185). 1977. Available from Superin
tendent of Document., U.S. Government Printing Off{ce, 
Walhinaton, D.C •• Order No. 017-033-00231-2. 

11.2 Backup Data Report for Pantach1orophenol. prepared under 
NIOSH Contract No. 210-76-0123. 
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" 

" HAGER 
LABORATORIES. INC.-

.. 23J :::SI C::iev Avel'!ue 
:-: ewoco. -::Iorooo 30111 
2:·~ ·~~·2727 3001 ~82· ·835 

=,:., • :C~ :'?O·2iS6 

SaIIples Sul:mi ttec2 By: 

Company 
~ame ____________ _ 

Address ___________ _ 

City, State __________ _ 

Zipoode __________ _ 

Telepbooe __________ _ 

Contact ____ ~__:'~~~~-~~--
{ )Mr ( )~ ( )Mrs ( )Dr 

Pl-.- cbeck cae 
( ) Check here if aoove info ha.s changed 

Orig1mj. or Report s.. < ) or Tal 

IWZR SERVICE tOEER~ _____ _ 

(lab use only) IH EN AH 

lOOR ~ m (XJ)B 
(optional) '---------

InY01ce s-e ( ) or To: 

. Company 
N~ _________________ _ 

Address __________ _ 

City, State _______ --:-__ 

Zipoode -------------
Contact -------------
Purchase Order , ____________ _ 

Otfice U~ Only M ( ) A ( ) 
Prepaid ( ) cneck , _____ _ 

Add1tiaaal Copy at Report Tal 

Sen<1 mailers ( ), <lata s:'!eets ( ), labels ( ), Other ( ) ----
Special InstNctioaa 

bbestcs &.talyaee 

( ) Standard Service 

( ) 48-Hour Rush Service

( ) 24-Hour Rush Service-

( ) 2-Hour Rush Plus Service

( ) PhOne Resulb 

( ) Special Report Fonat or 
Information <_ ~). 
May require ~t1onal. t_. 

• 1dd1t1oml F. 

Sa!ple IntOlWltiOD 

Otbw AIal,.. 
( ) Standard Service 

( ) Rush Service-

( ) Rush Plus Service

( ) Phone Reaul b 

( ) GC/H&sa SpectroscoW-

( ) Special Report Formt or 
Intonat1on <_ ~). 
May require add1tional fee. 

• Add1t101al F. 

1. Samples were mailed in __ ~ ___ ~_~ ____ on ____ ......,-:-:~---_ 
(nl.lllber mailers/boxea) (date) 

2. If sampling media is not ...... rd cmraaal tube, a.lluJ.oae or PIC t1lters please describe ____________________________________________ _ 

3. It samples for nydrOCarbon mixtures (petrol .. cI1st1llatee, Sal...., 100 etc.) 
or oll mat, a 2-3cc bulk sample is required. This should be sent in a separate 
mailer. List any bulk sent 
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• ?lease indicate type of turnaround service requested; i.e., Stanaard, Rush, 48-hOur, 
24-hour, or 2-nour service • 

.. Brief Sample Descriptions Allevlate Possib14! Errors In Reporting 

... When using POVM'"s we neea only the time exp(~ under "Air volume". 

RequesteQ 
Turnaround 
T~ 

Sample 
HUDber(s)H 

Optional Information 

Date 
Sa5?led 

FlC* Rate 
I lII10utes Analyze 

(Ail· 'fOl~)H. For 

· · 

· · 

• · 
· · 

Laboratory 
Use Only 

What otner compounds, not normally found in the air, may have been present 
in the sampled air? 

If sampling occurred at an altitude greater than 1000 feet AID you would like 
air voll.llDeS to be corrected tor alt1tucte, provj,de sampling altitude here. 
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L.EGEND 

t Sernple Location 

POWER * 
POLE ¥ 

FLAGGED ------J 
FENCING 

~ 

GATE 

PCP WAREHOUSE 

1 2 

* * 

> 
~CON 
~EA ., ..... 

LIMITS OF EXCAVATION 

CONCRETE 

, 
• • * 9 8 7 

6 * 

5 * 

4 * 
AQUEOUS 

BIOREACTOR 1 
3 * 

i 

SUMP 

RAMP 

~ 

~ 
SAMPLE NUMBER DEPTH CONC [PPM] 

1 

2 

3 

4 

5 

6 

7 
8 
9 

E C 0 V A --·· .. s --.~ .. 
--~ .. .. --... .. --...... :a --.... .. --.... .. 
::::":1 --.. .. --.. .. 

CA-54 2' NO 
CA-55 5' NO 
CA-56 8' NO 
CA-57 2' NO 
CA-58 5' NO 
CA-59 6' NO 
CA-60 4' 220 PPM 
CA-61 7' 1,006 
CA-62 9.5' 304 
CA-63 4' NO 
CA-64 7' 289 
CA-65 9.5' NO 
CA-66 4' 6 
CA-67 7' 3 
CA-68 9.5' 2 
CA-69 4' NO 
CA-70 7' 2 
CA-71 9.5' NO 
CA-72 9' NO 
CA-73 9'· 3 
CA-74 9' 78 

TIME OIL - PORTLAND 

FIGURE 3 

SIDE WALL SAMPLES 

SCAt.! 10M<, 8H 

I· ; 30' O~lt. 7/12/91 

owe NO 

1067-8-009.0 

<D 
('I) 
co 
...--
...--
0 ,..-... 
Q) 
"-" 
-.;t 
0 
...--
0 
l-
N 
CO 

• 



SAMPLE NUMBER 

1 

2 

3 

4 

5 

6 

7 

8 

9 

ST-A-l 

ST-B-l 

ST-C-l 

ST-D-l 

TR-A-l 

TR-8-1 

TR-C-l 

TR-D-l 

I-A 

1-8 

CA-1 

CA-2 

CA-3 

CA-4 

CA-5 

CA-8 

a:l067A(nMEODEQ.P2:dc 

TABLE 1. APPENDIX I 

DEPTH PENTACHLOROPHENOL CONCENTRATION· 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Under Warehouse 

Surface-Under Warehouse 

1'Deep 

3.5' Deep 

3.5' Deep 

3' Deep 

3' Deep 

4' Deep 

25 

(parts per million) 

2424 

14.2 

4.9 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

1882 

145 

NO 

415 

190 

NO 

NO 

EC 0 V A 
:::::::= :::: .... 
::::::t _._-. ----. ----) 
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CA-9 Surface Sample 

CA-lO Surface Sample 

CA-U 7' Deep 

CA-12 7' Deep 

CA-13 7' Deep 

CA-14 7' Deep 

CA-15 7' Deep 

CA-16 7' Deep 

CA-17 4' Deep 

CA-18 4' Deep 

CA-19 7' Deep 

CA-20 7' Deep 

CA-21 7' Deep 

CA-22 7' Deep 

CA-23 7' Deep 

CA-24 7' Deep 

CA-25 7' Deep 

CA-26 7' Deep 

CA-27 7' Deep 

CA-28 7' Deep 

CA-29 7' Deep 

CA-30 7' Deep 

CA-31 7' Deep 

CA-32 7' Deep 

CA-33 7' Deep 

CA-34 to' Deep 

CA-35 to' Deep 

CA-36 to' Deep 

CA-37 3' Deep 

26 

a: 1067ArnMEODEQ.P2:dc 

187 

ND 

828 

2693 

6 

15 

68 

ND 

ND 

74 

42 

670 

480 

196 

ND 

t07 

1027 

186 

374 

418 

243 

293 

64 

305 

NO 

6511 

NO 

NO 

NO 

E C 0 V A 

:::==: 
--....... 
::::= 
~~~;S 
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CA-38 8' Deep 

CA-39 8' Deep 

CA-40 15' Deep 

CA-41 14' Deep 

CA-42 17' Deep 

CA-43 17' Deep 

CA-44 17' Deep 

CA-45 6' Deep 

CA-46 12' Deep 

CA-47 15' Deep 

Excavation Side Wall 

CA-54 2' Deep 

CA-55 5' Deep 

CA-56 8' Deep 

CA-57 2' Deep 

CA-58 5' Deep 

CA-59 6' Deep 

CA-60 4' Deep 

CA-61 7' Deep 

CA-62 9.5' Deep 

CA-63 4' Deep 

CA-64 7' Deep 

CA-65 9.5' Deep 

CA-66 4' Deep 

CA-67 7' Deep 

CA-68 9.5' Deep 

CA-69 4' Deep 

a:l067A{I1MEODEQ.P2:dc 

ND 

ND 

ND 

143 

258 

ND 

114 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

220 

1006 

304 

ND 

289 

ND 

6 

3 

2 

ND 

27 

E C 0 V A 

::::= 
~~~~= 
~~~~ 
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CA-70 7' Deep 

CA-71 9.5' Deep 

CA-72 9' Deep 

CA-73 9' Deep 

CA-74 9' Deep 

28 

a:l067A(nMEODEQ.P2:dc 

2 

NO 

NO 

3 

78 

E C 0 V A 

',;:::: 
~~~~:: 
~~~~ 
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DESCRIPTION OF SAMPLES TAKEN DURING SOIL EXCAVATION 

Samples 1 through 6 were surface samples taken on January 10, 1989, around tanks 38009. 
5006, and 10002 to the south of the PCP Mixing Area. Tank 38009, at various times, w~s 
used for storing PCP solutions. Only samples 1, 2, and 3 contained measureable amounts 
of PCP (2424, 14.2, and 4.9 mg/kg respectively). 

Samples ST-A-l, B-1, C-l, 0-1 and TR-A-l, B-1, C-l, D-l were collected on January 11 to 
verify soil contamination prior to laying down the tarp which lined the bermed areas. All 
samples were surface samples and analyzed Non Detect for PCP. 

On January 11, 1989 samples were taken from under the PCP Warehouse. These are 
samples numbered I-A and I-B. They were taken at the surface of the soil, but excavated 
laterally 1 foot under the warehouse. Sample I-A was Non Detect, and I-B measured 1882 
mg/kg. 

On January 1 b. 1991. in an effort to more clearly define the extent of contamination 
surrounding Tank 3S009, three more surface samples were taken, sample numbers 7, 8, and 
9. These samples all analyzed Non Detect for PCP. 

On January 19, 1989 excavation of the contaminated soil began. Samples CA-l, 2, and 3 
were also collected at that time. CA-l and 2 were collected to the northwest of the PCP 
~ixing Area at depths of 1 foot and 3.5 feet respectively, while CA-3 was taken at a depth 
of 3.5 feet from under the approximate location of the bulkhead which formed the western 
border of the PCP Mixing Area. These samples contained significant PCP concentrations -
145 mg/kg, Non Detect, and 415 mg/kg for CA-l, 2, and 3 respectively. 

Samples CA-4 and 5 were taken on January 22 at a depth of 3 feet from the east end of the 
contaminated area. Sample 4 contained 190 mg/kg PCP, while CA-5 did not contain 
detectable amounts. 

On January 25 sample CA-8 was collected from the western perimeter of the contaminated 
area at a depth of 4 feet, and samples CA-9 and 10 were taken from the surface in the 
northwest corner. CA-8 contained no detectable concentrations of PCP; and when viewed 
in combination with the analysis of samples CA-2 and ST-B-l, which were also Non Detect, 
the beginning of a western limit on the area of contamination is apparent. CA-9 contained 
3459 mg/kg of PCP and CA-lO was also non detect. 

By this time the contaminated soil had been excavated to a depth of 4 feet throughout the 
area of contamination. An OVA Meter (Organic Vapor Analyzer) was used to measure any 
vapors given off by the soil at this level. Meter readings indicated that vapors with 
concentrations from 2 to 50 ppm were being emitted by the soil. This information is shown 
in Appendix I, Figure 2. 

On January 28 the excavation had reached a depth of 7 feet. Samples CA-l1, 12, 13, and 
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14 were taken at this point and analyzed 828, 2693, 6, and 15 mg/kg respectively. On 
January 30 two more samples were taken at the 7 foot level, CA-15 and 16, which analyzed 
68 mg/kg and Non Detect, respectively. On February 7 samples CA-17, 18, and 19 were 
collected at the 7 foot level and analyzed Non Dc~tect, 74, and 42 mg/kg respectively. 

On February 7, 1989, a matrix of samples was coUected at the 7 foot level which indicated 
persistent contamination, except in the southern border of the excavation. A test excavation 
of a small area of the pit to the 10 foot level analyzed high (6511 mg/kg) concentrations of 
PCP. However, excavating the entire pit to the 10 foot level and taking samples CA-35, 36, 
37, 38, and 39 showed that contamination was decreasing - all measured Non Detect. 
Samples taken from depths of 17 feet (CA-42, 43, ;and 44),6 feet (CA-45), 12 feet (CA-46),' 
and 15 feet (CA-47) tested 258 mg/kg, Non Dete,ct, 114 mg/kg, Non Detect, Non Detect. 
and Non Detect, respectively. 

These deeper samples (in excess of 13 feet) were below the water table and showed that 
some contamination may exist in that region. Primarily due to practical considerations of 
the difficulty of excavating soil below the water table, no excavation was attempted below 
the water table and vertical excavation was halted. 

To verify that horizontal excavation was sufficient, side wall samples were taken in the pit. 
These were samples CA-54 through CA-74. These samples were taken in the northwest 
corner of the pit, and south wall and the east wall. No samples were taken near the 
warehouse because the presence of contaminated soil under the warehouse had been 
confirmed, but excavation in that direction had been halted in order to avoid structural 
damage to the building. It is worth pointing out that contaminated soils beneath the 
warehouse are effectively shielded (capped) from surface water and rain, and the potential 
for migration of these contaminants is reduced significantly. 

All samples taken in the northwest corner (CA·54 through 59) analyzed Non Detect, 
showing that the limits of contamination in that direction had been reached. 

Samples on the east wall tested 78 mg/kg, 3 mg/kg, and Non Detect for samples taken 
approximately 15, 30, and 45 feet from the warehouse. Excavation in this direction was 
halted due to the presence of the warehouse, and the concrete retaining wall. 

On the south wall, concentrations of 220, 1006, 304, 0, and 289 mg/kg PCP existed in 
samples CA-60, 61, 62, 63, and 64, respectively. lExcavation in this direction was halted 
primarily due to fear of causing a collapse of Tank 38009, but also due to the concrete 
retaining wall. 

Sampling and analysis indicated that all contamiIllated material had been removed that 
would not adversely impact buildings and facilities. For that reason, excavation was halted 
and backfill with clean soil from another location on site was initiated. 
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_ ........ . CIC Control No. 000 1924 

PROJECT NAME/NUMBER LAB DESTINATION 

SAMPLE TEAM MEMBERS _______________ _ CARRIERIWAYBILL NO 

-] Sample Sample Dale and Time ~ample Conlalner Condition on Receipt Disposal 
Number Location and Descrlpllon Collected Type Type (Name and Date) Record No 

Special Instructions: ______________________________________________________ _ 

Possible Sample Hazards: ________________________________________________ _ 

SIGNATURES: (Name. Company. Date and Time) 

1. Relinquished By: ____________________ _ 

Received By: ______________________ _ 

2. Relinquished By: ____________________ _ 

Received By: 

WHI't - '0 accompany samplBS 
YELLOW - Field copy 

3. Relinquished By: ____________________ _ 

Received by: ______________________ _ 

4. Relinquished By: ___________________ _ 

Received By: _____________________ _ 
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PROJECT NAME 

PROJECT NUMBER 

PROJECT MANAGER 

BILL TO 

PURCHASE ORDER NO. 

,Sample No Sample Type Sample Volume 

REQUEST. -IR ANALYSIS 

DATE SAMPLES SHIPPED 

LAB DESTINATION 

LABORATORVCONTACT 

SEND LAB REPORT TO 

DATE REPORT REQUIRED 

PROJECT CONTACT 

PROJECT CONTACT PHONE NO. 

Pr...".tive Requelted Tnting Program 

TURNAROUND TIME REQUIRED: (Rulh mUlt be approved by the Project M.nager., 

NonMI __ _ ...... --- (Subject to ruah lurcharge) 

RIA Control No. 
f\". 6977 

CIC Control No. ______ _ 

Speci.llnltructionl 

POSSIBLE HAZARD IDENTIFICATION: (PIe ... Indicate I' umple(l) are hazerdout milt ..... and/or luapecfed to conUiln high levell of hazanfOUllUbaUincel) 

Nonhuanl __ ,.... ........ _-- IIdn 1nttIInI __ _ ......,To* __ 

SAMPlE DISPOSAL I ....... ind,Cl'. dllpOIltoon o. lample .oIlowing eneIylil l.b will Ch.rge 'Of pecking. ItIipping. end dlapoul , 

.......... c ... __ _ .,...... ~ LIIIt __ 

FOR LAB USE ONLY 
R~., ____________________ _ 

WHITE - Ori' 
YELLOW- F 

to accompany limp," 
opy 

D~~ _____________ __ 

a.. __________ _ 
("-....." 
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Sample Label 

---_4 :::::: .... ProJ. Name: 1#: 
::::::!!II -----
---44 .. ;:;;g: 

~~~~~3!a Date: Time: ____ _ 

Sample II: Samplers Initials: ___ _ 

Site Comments: ___________ _ 

Known Hazards: ____________ _ 

Chajn-of-Cuatody Seal 

CUSTODY SEAL --- ...... ·51 ---...... . --- ...... . 
15555 N. E. 33rd 

Redmond, WA 9805 
(206) 882-4364 

---.. ... --_ ....... :a --- ...... . --- ...... . ---... ... --- ...... ·51 ---...... . ---_4 .. . 
DATE 

SIGNATURE Ecova 
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20 
SOIL SEMIUOLATILE SURROGATE RECOVERY 

)L.. lame: P~IEL I 

EPA I Sl I S2 I 53 I 54 I 55 I 56 I OTHER ITOTI 
I SH~PLE NO. I (N8Z)#1 (F8P)#1 (TPH)#ICPHL)#IC2FP)tl CT8P)#1 IOUTI 
12=~========al·_····I· __ ·~_I····_·I···_·· ···_·_I __ ···_I~a_···la2=1 

011 2081-01 72 77 77 74 63 ... 73 I 0 
021 '2:,:3 1 - i) H1S 7'~ 82 77 79 74 I 81 I 0 
031 ::081-(JIMSD 70 ~~ 

/ / 74 72 67 1 78 I 0 
1)41 ~ 081- ·)2 C;1 62 74 57 45 1 91 I 0 
OC;I 2881-1)3 I 211 *1 89 74 112 111 1 91 1 1 
061 2081-030L 237 *1 89 79 98 84 1 90 1 1 
071 2rJ81-00t18 67 1 74 84 73 63 / 74 I 0 
081 2070-00MB2 64 / 60 65 69 58 1 67 I 0 
091 I I I 
10/ 1 I 
111 I I 
121 I / 
131 / 
141 1 
151 1 
161 1 
171 1 
181 1 
191 1 
201 1 
211 1 1 
221 / I 
231 / I 
241 / I 
251 I I 
261 I I 
271 I .. I 
281 .,. I I t 
291 t I I 
301 r - t I 

-'i, 

QC LIMITS 
51 (NBZ) • Nitrobenzene-d5 C23-120> 
S'2 (FBP) • 2-Fluorobiphenyl (30-115) 
S3 (TPH) • Terphenyl-d14 (18-137) 
S4 (PHL) • Phenol-d5 (24-113 ) 
S5 (2FP) • 2-Fluorophenol (25-121) 
S6 (TBP) • 2.4.6-Tribromophenol (19-122 ) 

• Column to be used to Haq recove'-y values 
* Values outside of contract required QC limits 
0 Surroqates diluted out 

)Cle 1 of 1 
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3D 
SOIL SEMIUOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

!I ~ame: PNEL r Cont ,..~c:t : __ _ 

::b C.:Jde! PNELI SAS Nc).: SDG No.: 

3t"'lX Splke - Sample No.: 2081-01 Level:(low/med) LOW 

SPIKE I SAMPLE I MS I MS QC 
ADDED I CONCENTJ;~AT I ON I CONCENTRAT rON " I L I r1 I is \ 

C'JMPOUND (uq/Kq) 1 (uq/I(q) I (uq/Kq) REC #1 REC. 1 

--=------.-==-----==----1--·.-· .. -1-·-·· .. -.. ---1------------- --·---1·----=1 Phenol ________________ ___ 
2-Ch lo,..opl"leno 1 _____ _ 
1,4-Dlchlo,..obenzene ____ 1 
I'i - N 1 t ,.. a ~ a - d 1 - n - p ,.. a P • ( 1 ) I 

l,2,4-T,..lchlo,..obenze n e_1 
4-Chlo,..o-3-methylphenoll 
Acenaphthene I 
4-Nlt,..ophe nol _______ __ 
2,4-Dinlt,..otoluene ____ _ 
Pentachlo,..ophenol _____ _ 
Py,..ene ________________ __ 

e700.001 0.00 4~00.00 54 126- 901 
8700.001 0.00 53UO.00 61 125-1021 
4400.001 0.00 2800.00 64 128-1041 
4400.001 0.00 2500.00 57 141-1261 
4400.001 0.00 3400.00 77 138-1071 
8700.001 0.00 5800.00 67 126-1031 
4400.001 0.00 2900.00 66 131-1371 
8700.001 0.00 6300.00 72 111-1141 
4400.001 0.00 4000.00 91 *128- 891 
8700.001 3400.00 9800.00 74 117-1091 
4400.001 0.00 2900.00 66 13';)-1421 

-------------------------- ___ --_'----------__ ---- ------------- _----_'-----

SPIKE I MSO MSO I 
ADDED 1 CONCENTR,=-r I ON " " I QC LIMITS 

COMPOUND (uq/Kq) I (uq/Kc~ ) REC • RPO ., RPO I REC. =·····_··· _____ ········-1-········1············· _ ... -. --_···'··_···1······' 
Phenol 8700.001 43110.00 49 10 3';) 126- 901 
2-Chlo,..ophenol 8700.001 491)0.00 ';)6 8 SO 125-1021 
1,4-Dlchlo,..obenzene _____ ' 4400.001 261)0.00 59 8 27 128-1041 
N-Nit,..0~0-di-n-p~op.(1)1 4400.001 2500.00 57 0 38 141-126,1 
1,2,4-T,..ichlo~obenzene_' 4400.001 3200.00 73 5 23 138-1071 
~-Chlo,..0-3-methylphenoll 8700.001 57('0.00 66 2 33 126-1031 
Acen~phthene I 4400.00' 28()0.00 64 3 19 131-1371 
~-Nlt,..ophenol t- 8700.001 62(10.00 71 1 50 111-1141 
:: ,4-0inlt,..otolUea!: 4 .. aO.OOI 38(10.00 86 6 47 128- 891 
Pen tach 10 ,.opheno ~!. : ... 8700.00r 8900.00 63 16 47 117-109 I 
P'Y,..ene !i~ , 4400.001 26(10.00 59 11 36 135-1421 

. . .. t- I 1 I 
... ".~~,.. ':'-

1) N-Nit,.o~o-di-n-p,.opylamine 

Column to be used to flaq ~ecove~y and RPO values with an asterisk 
Ualues out~ide of qc lImits 

PO: 0 ou t 0 F 11 outside limits 
p Recove~y: lout of 22 outside limits 

01 .. ,C:NTS: 
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"+0 

SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: PNELI ___________________ _ 

Case No.: 2081 __ SAS No.: ______ _ SOG No.: 

:l.bFileIO: BF51 :=-_____ _ Lab Sample 10: Z081-00MB ___ _ 

Date E::tt-acted: 10/09/:=:9 Extraction: (SepF/Cont/Sonc) SONC 

10/10/:::9 Time Ana.lyzed: 1141 ___ _ 

Mat r i :: : (s ,) ill \01 ate ~-) SO I L __ Leve I: (1':)\oIime,j) 

I rr s t ~- urn e rr tID : 

THIS METHOD BLANk APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

COMMENTS: 

• -----------------------------------------------------
EPA LAB 

: SAMPLE NO. : SAMPLE ID 
:==========:= ============== 

01:TI-3-9Z6-15 2081-01 
02:TI-3- Q 26-15M Z091-01MS 
03:TI-3-QZ6-15M 2091-01MSD 
04:T3-1-928-15 2091-03 
05:T3-1-928-1S0 2081-030L 

LAB 
FILE 10 

==========2:=== 
BFSZO 
BF!523 
BF5Z4 
BF!5ZS 
BF546 

, .. 

DATE 
ANALYZED 

========== 
10/10/99 
10/10/89 
10/10/99 
10/10/99 
10/11/99 

1 ______ ------ ______________ 1 ______________ 1 _________ _ 

.. 
"-~ ... 

pase 1 of 1 : 
FORM IV SV 1/97 ~ev. 
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SEMIVOLATILE METHOD BLANK SUMMARY 

L.b N.me: PNELI ___________________ _ CI ient No.: 891005-10 __ 

, ab Code: PNELI-- C.se No.: 2081 __ SAS No.: ______ _ SDG No.: 

.,.,b Fi Ie ID: BF!553 _____ _ Lab Sample 10: 2091-00MB2 __ _ 

Oat e E;: t t" act e d : 11) 1111 :::9 Extraction: (SepF/Cont/Sonc) SONC 

Oa.te Analy;:ed: T i rne Anal y;:e.j: 104::: ___ _ 

Matt" i:{: (5':' I I/IJater) SOIL __ Leve I : ( 1')IJ/med) 

Instt"urnent IO: 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

COMMENTS: 

------------------------------------------~---------EPA 
: SAMPLE NO. 

LAB 
SAMPLE ID 

LAB 
FILE 10 

:. DATE 
: ANALYZED : 

:============;==============;::============-;==========: 
01:T2-Z-927-15 : 2081-0Z : BF556 : 10/12/89 : 

, I • • I 
,------______ 1 ______ --______ 1. _____ --------_._--------_. 

<:F~. " 
.111 .. 
~-t/ 

1: 
.' s.:. ~i.. 

FORM IV SV 1/87 Rev. 
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58 
SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS 

CALI8RATION - DEtA~LUOROTRrpHENYLPHOSPHINE (D~TPP) 

Neme: PNELI Contract: 

_ab Code: PNELI SAS No.: SDG No.: 

!-ab F i 1 e 10: >8F494 OFTPP Injection Oete: 10/09/89 

In&t rument 10: 2 O~TPP Injection Time: 6:513 

" RELATIVE 
m/e ION ABUNDANCE CRITERIA ABUNDANCE 

1----- ----------•••• -.-- ••• --.----------------------------- ._---._---_.-., 
51 
68 
69 
70 

127 
197 
198 
199 
275 
365 
441 

<2 
J 

30.0 - 60.0" of mess 198______________________________ 44.8C , 
Less than 2.0% of mass 69_____________________________ 0.0 0.0)11 
Me&s 69 reletive abundance____________________________ 57.C I 
Les& than 2.0% of mess 69_____________________________ .2 .4)11 
40.0 - 60.0% of mas& 198______________________________ 43.2 I 
Le&s than 1.0% of mess 198 ______________________ ~____ 0.0 I 

Base Peek, 100" reletive ebundence___________________ 100. I 
5.0 - 9.0% of mass 198_________________________________ 6.13 I 
10.0 - 30.0% of mess 198______________________________ 21.3 , 
Greeter tha~ 1.00% of mass 198_______________________ 2.12 I 
Present, but less then masa 443_______________________ 8.4 I 
Greater then 40.0" of mesa 198_______________________ 5S.3C I 
17.0 - 23.0% of maas 442_____________________________ 9.9 17.9)21 

-------------------------------------------------------- --------------, 1-Value ia " meaa 69 2-Velue ia " m ••• 442 

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSO, BLANKS, AND STANDARDS: 

LAB 
SAMPLE 10 .. -..... _ ................. . 

SSTD50 
SST020 
SSTD80 
SSTD120 
SSTD160 

I 
I 
I 
1 

- 1 

LAB 
FILE 10 .......... --.. 
>BF49S 
>BF49' 
>8F497 
>BF498 
>BF499 

DATE TIME 
ANALYZED ANALYZED --........ --._-._._. 
10/09/89 7:13 
10/09/89 8:32 
10/09/89 9:34 
10/09/89 10:36 
10/09/89 11:44 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 

---------------,--------------- --------------- ----------- -----------_____________ l _______________________________________________ __ 

------------,--------------- --------------- ---------- ------------------------1-------------- ________________________________ __ 
------------,-------------- -------------- ---------- ----------11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2222 

--------------,--------------- --------------- ---------- ----------------------,-------------- --------------- ---------- ----------

BZT0104(e)011851 



SB 
SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS 

CAL I BRAT I ON - OECAF'LUOROTR I PHENYLPIHOSPH I NE (DFTPP) 

Con t "oS,: t : 

:. :odl!: PI"EL I C .. se No.: SOG No.: 

:b F"1 Ie ID: >8FS14 DFTPP Injection Date: 10/10/89 

'-, ; t r:J men t: I D : -, ... DFTPP InJectl0n Time: 7:00 

I IJN ':;;BUt-jD~NCE CP. I TER I A 

~1 :"'J. 0 - 0 1).0'" of mass 199 
-:.:3 Le~s t/'"lan :2.0% of mass 69 
0 9 Mo!s~ 69 relative abundance 
~O I L"!ls ~han 2.0" of mass 69 

12 :7 ~U.O - 60.0% of mass 198 
197 Less than 1. 0" of mass 198 
19:3 Base Peak. 100" ,.elative abundance_ 
199 15.0 - 9.0" of mass 198 
27S 10.0 - 30.0% of mass 198 
J6? Greate,. than 1.00" of m .. ss 198 
..:.41 Pres~nt • but less th .. n m .... 443 
442 Greater than 40.0% of' mas. 198 
40.+3 17.0 - 23.0" of mass 442 

I 
l-l)a lue 1S % mass 69 

.. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2-Value IS " mass 

" RELR T II)E 
ABUNDANCE' 

39.6( 
1).0 
15 2 • ( 

.7 
42.3 

0.0 
100. 
7.1 

21. 0 
1.84 
7.1 

46.9( 
8.7 

442 

I 
0.0 J 1 I 

1.3)11 

I 
I , 
I 

18.6)21 

1 i..J TUNE APPL I ES TO THE FOLLOW I Ne; SAMPLES, t1S. MSO. BLANKS, AND STANDARDS: 

LRB 
SAMPLE 10 

LAB 
FILE 10 

DATE 
ANALYZED 

TIME 
ANALYZED ,·_-_· __ ··_--··· __ ··········,·············-1······ __ ··,······.···1 

Oil SSTDSO > 8FIj 1.1j 10/10/89 I 8:26 
021 2062-01 I >BF'16 I 10/10/89' 9:34 
0312078-01RE I L _ >aE"17 I \'1/10/89 '4'-" 10:36 
041 20&'-08 •• '-'t -.. m 7; .1&1 T F • •• " • ..-t ........ -ll.a .. 
O~I 2062-02 I I >BF'19 I 10/10/89' 12:44 , 
06 I 2 0 '=SlJ~~I~'~ t"46 11\0 ,,' \- ..... ~e;, 
0:' I ~F9~~~=I:::_=~~i~' , •. ~~ (U.(\'f~\.t 
081 :t:=I===11i=2~~ 16.,:r 1 091 171'4 
101 -:, .... 181 '4 111 ____________ , ________________________ . ________________________ __ 
121 1 ________________________________________________ __ 

13 I I , 
141 I I 
115 1 1 I 
161 , 1 
171 I I 
181 I .1 
'.91 1 ---------20' , _____________________________________________ _ 
211 , ______________________________________________ _ 

22ZZ 

BZT0104(e)011852 
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58 
SEM 1 VOLAT 1 LE ORGAN 1 C GC/MS TUN H~G AND MASS 

CALI8RATION - OECAFLUOROTRIPHENYLPHOSPHINE (OFTPP) 

PNELI Cont,.act: 

3!:) Code: PI-lELI Case No. : SAS No. : SOG No. : 

)b F lie ro: ·aFC::;~6 OFTPP Injection Date: 10/11/89 

"'3~rument to: 2 OFTPP Injection Time: 7:01 

I iJ~..j At:lIJNDANCE CR I TER I A 

'31 30.0 - 00.0% of ma!ls 198 
,:·8 L.".!o!) -"'an .~ • :J% of mass 69 
6~ I Ma!)$ 69 re 1 a t 1 ve abundance 
/1) I L~!o!) t~an 2.0" of mass 69 

127 41).0 - 60.0" of mass 198 
197 L~ss t:"'an 1.0" of mass 198 
1'~8 Base Pe-!)k, 100" ,.elative abundance 
199 5.0 - 9.0" of mass 198 
275 10.0 - 30.0% of mass 198 
365 G,.eate,. than 1. 00" of mass 198 
441 Pr~!)ent, but less than mass 443 

Greater than 40.0" of mass 198 

'" 17.0 - 23.0" of mass 442 

i-Value 15 " mass 69 

" RELt-iTIVE 
A8UNDANCE 

40.4( 
0.0 0.0)1 
48. ( 
0.0 0.0)1 

45.5 
0.0 

100. 
6.7 

21.4 
2.22 

9.1 
58.0( 
10.8 18.7)2 

2-Ualue is " mass 442 

~IS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

LAB 
SAMPLE 10 

LAB 
FILE 10 

DATE 
ANALYZED 

TIME 
ANALYZED 

·······-----·····---·······1-·.···········1·······.·.1 ....... --., 
I >BF'38 
I >BF'4J 
I >BF'44 

10/11/89 I 
10/11/89 I 
10/11/89 I 

8:27 
14:02 
1':04 

1 
1 

1 

01 
02 
03 
04 
1)5 

SSTD50 
2062-03 
SBLK2 
2e •• 7 a ) L $77

7 

;5 Il\JId.o .~ 

~~~-----------~~~4. & * .... '*'l.le'aam lu ~ .. ,." • 1 
06 
0./ 

_____ 1 
______ 1 

08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2222 

.. ~4·F -------........ ,..., .. ';..------------- ____________________ --_--___ 1 
___________ t ____________ _ 

----------,-------------
~-----------,--------------- --------------- -----------____________ 1 ______________ _ 

~----------_I~-------------_____________ 1 ______________ _ 

-------------,---------------

_----___ 1 

-------, 

-------------,--------------- --------------- ----------- -----------
-------------,-------------- --------------- ----------- -----------

BZT0104(e)011853 



58 
SEMIUOLATILE ORGANIC GC/MS TUNING AND MASS 

CALI8RATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

lame: PI"EL I 

!b C?de: PNELI Case No.: 

" 5 t ,. I.J me n tID: 2 

,. -:- I I Ol~ .;.;aUN(IHNCE CR I TER I A 

Con t rc!lc t : 

SAS "'10.: 'SDG No.: 

DFTPP Injection Date: 10/12/89 

DFTPP Injection Time: 7:06 

" RELATIl..IE 
A8U~mANCE 

;= ••• ,.a.a •....•.........•.•••..•••••• _-••••••••••••••••••••••.••..•••... , 
3).0 - 60.0~ of ma$$ 198 ____________ , ________________ __ 

68 Le$$ than 2.0% of maS$ 69 ____________________________ _ 
38.4( 

0.0 
51.( 

.8 
40.2 
0.0 

100. 
5.8 

21.9 
2.37 
9.' 

I 
0.0)11 

6 .~ M a $ $ 09 ,. e 1 a t 1 ve a bun dan C e _________________________ __ I 
70 Le$$ than 2.0" of mass 69 ___________________________ _ 1.7)11 

1'27 I 40.0 - 60.0" of maS$ 1913 _________ , ____________ _ 
197 I Le$$ than 1.0" of ma$S 198 ________________________ __ 
1Q8 8a$e Peak, 100% relative abundance _________________ _ 
199 5 . a - 9. I)" 0 f ma S S 198 ________________________ _ 
~75 10.0 - 30.0" of mass 198 ________ , _______________ _ 
365 Greater than 1.00" of mass 198 ____ , _____________ _ 
441 P"e$ent, but les$ than mass 44' __________________ _ 

1 , 
1 
1 , , , 

~42 Greater than 40.0" of mass 198 ,: 
17.0 - 23.0% of mass 442 ___________________ _ 

57.9( 
10.7 

I 
113.5)21 

----------------------------------------------------- -------------, 1-Value 1$ " mass 69 2-Value is" mass 442 

~IS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, 8LANKS, AND STANDARDS: 

LAB 
SAMPLE 10 

DATE 
ANALYZED 

TIME 
ANALYZED 

···················· __ ·····,·······,·······1··········,··········1 
01 SSTD50 >BF~j'O , 10/12/89' 7:'1 
02 EDZ81MSO > BF-;;' 1 , 10/12/89' 8:40 
03 2067-00MB 1 >BF!I'2 1 10/12/89' 9:45 
04 2071&11.. 2 ; B 23 .... ,US 2 5 •• p '.22 • ., ...... I.,. .... 
05 2070-01M5·f· h" .~.. '>BFa;:1J1J 110/12/89' 12:S7 1 
06 208r. & lJ .. ~ •.. ",--.-•• "."",,,,~,._"Ij.N"_"''''''''P'''I!t'8''''' ... t.t,r .... 
07 EDZ80RE . . , > 8FIJ'7 10/12/89 15: 0' 
08 2067-02' ~-'. '>BFIJ1J8 10/12/89 16: 05 
~~ EDZ97 ,,~., : >8F1J1j9 10/12/89 17:08 
11 _____________ , 1 __________________________________ _ 
12 ____________ , , ___________________________________ _ 
13 _____________ , t _________________________________ _ 

14 , I ------------15 , , __________________________________ _ 
16 , , _______ . __________________________ _ 
17 , 1 ___________________________________ _ 
18 , , ______________________________ ___ 
19 , , ___________________________________ _ 

20 1 1 ---------------21 , , _______ . _________________________ _ 

22ZZ 

BZT0104(e)011854 



Initial Calibration Dat. 
HSl. Co-sJounds 

'io: Instrullnt 10: GC/MS 0 

-------------------------
'- .ractor: ECOVA Calibration Date: 10/09/89 

Contract No: 

laboratory 10: >8F496 )BF49~ >BF497 >8F498 iBF499 
RF Rf RF RF Rf 

Comoound 20.00 ;0.00 80.00 120.00 160.00 RRT RF .. 
(5,0 2 -FI uoropheno I 1.'8807 1.'60'0 1.'4151 1.26887 1.21069 . 76' 1.31'89 ;~527 

':545 Phenol-d5 1.55405 1.590'9 1.~'2'6 1.43107 1.37433 .936 1. 49644 6.035 
C31; Ptleno 1 2.07490 1.99'~ 1.82141 1.62292 1.53842 .939 1.91028 12.742 • 
e32; bl~(2-Chloroethyl)ether 1.67564 1.623'9 1.59'00 1.51230 1.483'3 .952 1.5"53 5.021 
CJ30 2-Chlorophenol 1.45416 1.~2100 1.47090 1.41473 1.35407 .965 1. 44297 4.'41 
eH, 1,3-0Ichlorobenzen. 1.55'~6 1.54245 1.48609 1.40642 1.31176 .994 1.46005 6.941 
C'40 l,4-0Ichlorob.nz.n. 1.56870 1.57729 1.52529 1.36260 1.28640 1.003 1.46406 8.996 • 
C345 Benzyl alcohol .81822 .96313 .92428 . 90607 .91662 1.029 .90566 5.899 
C350 l,2-0lchlorobenzene 1.5;089 1.55264 1.48088 1.'7163 1.30236 1.048 1.45168 7.670 
CJ55 2-l1ethyJphenoi 1."305 1.35'67 1.32508 1.22971 1.18969 1.054 1.29424 6.204 
C360 bis(2chlorolsopropylleth 2.82089 2.82858 2.68072 2.54446 2.39884 1. 060 2.65454 6.960 
C365 4-Methylphenol 1.39835 1.41507 1.34144 1.2662J 1.244M 1. 082 1. J)313 5.732 

N-Nitroso-di-n-oropyla.1 1.25651 1.28858 1.25388 1.18372 1.15277 1. 089 1.22709 4.604 •• 
L Hexachloroethane . 78769 .79148 .73287 .6697' .63592 1.104 .72351 9.624 
L Nltrobenzen.-d5 .42005 .42461 .41358 .398U .39869 .8" .40941 3.538 
C410 Nitrobenzene .40934 .39598 .'8388 .35749 .'4512 .888 .37836 7.044 
C415 Isophorone .81843 .S06n .79424 .77914 .7878S .927 .79719 1.939 
C420 2-Hltrophenol .2:338 .22372 .23434 .22908 .22600 .939 • 225J8 3.447 • 
C425 2,4-01 .. thylphenol .36435 .36~9 .36125 .35104 .3511' .945 .359.7 2.127 
C4,O BenZOIC aCId .15226 .21571 .23386 .21222 .968 .20351 17.423 
C435 bls(2-Chloroethoxyllith. .52502 .5~U .*16 .45838 .45212 .961 .48491 6.3% 
C440 2,4-Dlchlorophenol .30737 .32288 .323'" .312" .30874 .". .ns" 2 •• 38 • 
C445 l,2,4-Trlchlorob.nz.n. .36212 .35oa .3482' .32]1;2 .llS. .99} .34872 5.5i8 
:.;;C;O ~aphthalene 1.14199 1.11421 1.'.772 .926" .8896 1.084 1.01* 11.7" 
:4;5 4-Chlorolnlllne .43INS .WW .434'4 .41"'2 .4OS38 1.012 .42689 3."1 
C460 He",h I ",,,,,,..h-:...s . ~ ,19ft) .11171 .16959 1.034 .1912' 8.58} • 
C46; 4-Chloro-3-lIthyl .n-. . .1'''' .32412 .31697 1.091 ."16] 2."4 • 
C470 2-l1ethyln.phthll... 'l ... ~-j,J47' .5510. .51915 .4998' 1.117 .5H98 8.889 
C525 2-Fluoroblphenyl· -1.2I'M-1.16972 1.0'114 .98639 .912 1.1~11 11.~1 
CS55 2,4,b-Trlbro.,phenol ~~ • ..aftti.:.V92J .JOan .29476 .27944 1.111 .2N28 6.S3' 
---------------------------= .... . .~ ----- ------- ------ ------ ------ ------- --- ----
~F - Response Factor (Subscript is HOunt in ~IIlJ 

RRT - Averaqe RelatIve Retention Ti.. (RT StdlRT Istd) 

RF - Averaqe Response Factor 

- Percent Relative Standlrd Qeviltion 

to.. - Cal ibrlt ion Ch.ck Co-sJounda (.) SPCC - $yIt •• Parlor.nc. CMck CollPOundl ( .. ) 

For. V( Plql 1 0' 3 

BZT0104(e)011855 



Inltlll Callbrltion Dltl 
HSL ColIPounds 

No: Instrulent 10: GC/MS 0 
-------------------------

.ractor: ECQVA Callbrltion olte: 10/09/89 

Contract ~: 

Laborltor\l 10: >8F496 >8F495 >8F497 >8F498 >8F4519 
RF RF RF RF RF 

~o.,ound 20.00 50.00 80.00 120.00 160. CIO RRT RF , RSO CCC SPCC 
------------------------------ ------- ------- ------- ------- --_._._- ------- ------- ---..-- --- ----
C510 Hexach!orocvc!opentadlen .37366 .40457 .38865 .36650 .34~:54 .89J .37579 5.949 •• 
e515 2,4,6-Trlch!orophenol .36939 .38903 .38257 .37376 .371.57 .902 .3m6 2.191 • 
C520 2,4,,-Trlchiorophenol .41037 .40194 .39067 .3H~ .907 .38411 9.038 
C525 2-Chloronaphthalene 1.13949 1.11349 1.05047 .96261 .9lS138 .926 1.03689 9.167 
C,30 2-HI trOlnl!lne .36872 .3659J .35370 .35311 .948 .36036 2.253 
C535 Olleth\llphthalate 1.38689 1.40916 1.39107 1.31829 1.265:55 .967 1.35419 4.~1 

C540 Acenlphthylene 2.02009 1.93~3 1.85151 1.71410 1.61958 .981 1. 82797 8.875 
C545 3-HI t rOln til ne .23698 .35358 .35160 .349'74 .99J .32295 17.771 
C?50 Acenlphth.ne 1.28043 1.22160 1.12436 1.0155' .94877 1.004 1.118l} 12.352 • 
C555 2,4-0Inltroph.nol .13125 .15657 .16152 .16241 1.006 .15294 9.601 ff 

C?60 4-Hitrophenol ~ - .13514 .14979 .15258 .14979 LOU .1~} 5.'82 f. 

rC;65 Olbenzofurln 1.59843 1.54776 1.4'512 1."'54 1.229~ 1.025 1.42882 10.606 
2,4-0Inltrotoluene .38889 .42298 .41308 .3784' .362'" 1.025 .39314 6.388 

l.." , 2,6-0inltrotoluene .31807 .33537 .35739 .'4128 .3304·21 .9]1j .33726 4.200 
Oiethyiphthilite 1.50051 1.49542 1.49747 1.3915' 1.'3999 1.0sa 1.~ 5.163 

C585 4-Chlorophenyl-phenyleth .6m7 .660" ."417 .52797 .480" 1.067 .58828 14.325 
C590 Fluor.ne 1.38197 1.34764 1.1872a 1.0'899 • 9432} 1.069 1.17981 16.ll2 
C595 4-HltrOlniline .23849 .30"1 .nooa .}o281 1.073 .28955 11.799 
C610 4,6-0inltro-2-lethylphen .14089 .16491 .16191 .1581' .911 .1~} 6.862 
C615 N-Hltrosodlphenyl •• lne .49291 .4"" .4]1j17 .44431 • 412S8 .911 .~422 7.631 • 
C625 4-BrolOphenyl-phenylether .2'459 .2'J1~ .22271 .211" .2006J .95' .22059 6.S4} 
C630 Hex.chlorobenzene .310465 .29428 .29274 .26"7 .25711 .968 .28569 7.897 
C635 Pent.chlorophenol .17124 • 18'" • 178J • .18212 .,.. .18041 1.]Ij} • 
C640 Phenlnthrene 1.09771 1 • .,a 1.1881' .9220& .98831 1.aU 1.0"2' 8.884 
C645 Anthr.cene 1.09686 1.1.'" 1.'1687 .9190& .842,69 1 ••• .'"24 11.'31 
C650 Oi-n-butylphth.l.te I.'" 1="~2 1.181'" 1.12621 1.064 1.29tH 11.971 
C655 Fluor.nthene "': t.219 ... 11829 1.00898 .9741' l.lll 1 • .,76' 9.'82 • 
:330 Terphenyl-d14 .=1::2I9tl~!."717 1.3SS~ 1.358:14 .914 1.l2611 '.2 • 
C715 Pvrene ..;;_ t.11m 1.92816 1.92'" 1.973,116 .893 1.8952. 4.02' 
e720 Butylbenzylphth.l.t. .~It .... : .9.29J .8982 •• 91J87 .9'" .8~2 6.S)} 
------------------------------ ---- ------ ---_ .. _- ------ ------ ----. --- ---
~F - Response Flctor (Subscript is 'IOUnt in UGlIL) 

RRT - AYer.qe Rel.tive Retention Tile (RT StdlRT latd) 

RF - Averlqe Response Flctor 

- Percent Relltive St.nd.rd Deyi.tion 

l...... - C.libr.tion Check CoIIPOundl (f' SPeC - $yat .. Par'o""llte. o-eck ColIPounda ( .. , 

For. UI P.qe 2 of , 

BZT0104(e)011856 



.. 

[nltl.1 Calibr.tion Dlt. 
HSL ColPounda 

Instrulent 10: GClMS 0 

-------------------------
'ac t or: ECQlJA Calibr.tion O.te: 10/09189 

CiJntract No: 

~Inlmu. RF Far SPeC IS 0.05 

Laboratorv ID: )8f496 >8f49~ >BF497 >8f498 >8f499 
RF RF RF RF RF 

Ccapound 20.00 ;0.00 80.00 120.00 160.00 RRT RF 'RSO CCC SPeC 
------------------------------ ------- ------- ------- ------- ------- ------- ------- ------- --- ----
C725 3,3'-0Ichlorobenzldlne .22079 .21663 .31817 .39555 .487S5 
C730 Benzo(alanthracene 1.24780 1.43224 1.47543 1.47364 1.47460 
C735 blsC2-Ethvlhexvl1phthala 1.00826 1.10600 1.04792 .99152 .92193 
C740 Chrysene 1.18438 1.31092 1.34028 1.36890 1.30~84 
C760 Oi-n-octvlphthalate 1.;6262 1.74400 1.78551 1.67380 1.59773 
C765 BenzoCblfluoranthene 1.24883 1.34411 1.53032 1.52280 1.52883 
C770 BenzoCklf!uoranthene 1.17724 1.22387 1.14791 .95629 .96584 
C7~ Benzo(alpyrene 1.09246 1.1787S 1.25848 1.19438 1.18731 
C780 IndenoCl,2,J-cdlpyrenl 1.01461 1.12~67 1.27S07 1.23814 1.23748 
C785 Oibenzo(a,hlanthraclnl .79223 .88~50 .96469 .96148 .96219 
C790 BenzoCq,h,llperylenl .85572 .94563 1.05765 1.01671 1.02263 

. 
~~_.:r;,<, 

~ ,,- '. .~ 
p"~"~"'! -. 
- ': -4 .. 

RF - Responsl F.ctor (Subscript is IlDUftt in UGlIl) 

RRT - Averaqe Relative Retention Till (RT StdtRT Istd) 

RF - Averaqe Response Factor 

\ Percent Relative Stand.rd Deviation 

.993 .32774 

.998 1.42074 
1. 000 1. 01~12 
1.003 1.30206 
• 891 1. 67273 
.946 1.43498 
.949 1. 09423 
.992 1.18228 

1.208 1.17818 
1.212 .91322 
1.271 .97967 

-35.4;6 
6.926 
6.722 
5.413 
5.636 • 
9.121 

11.386 
5.014 • 
9.102 
8.264 
8.211 

t.. - Calibr.tion Check ColPounds (e) SPCt - Syat •• Parfor.nc. Chack ColPoundl ( .. , 

For. VI P.qe 3 of J 

BZT0104(e)011857 



! No: 

Contlnulnq Calibration Check 
HSl ColIPounds 

Calibration Oate: 10/10/89 

--------------------------
"_ . rac tor: ECOVA 

Con tract No: Laboratory ID: >8F515 

[~strument 10: GC/~ D Initial Calibration Oate: 10/09199 

COlIPound RF \0 i if CCC SPCC 

CS50 2-Fluorophenol 1.31389 1.34677 2.50 
C545 Phenol-d5 1.49644 1.50453 .54 
C315 Phenol 1.81028 1.903~ 5.16' 
C325 bls(2-Chloroethyllether 1.57753 1.54023 2.36 
C330 2-Chlorophenol 1.44297 1.47968 2.54 
C335 1,3-Dlchlorobenzene 1.46005 1.54139 5.57 
C340 1,4-Dlchlorobenzene 1.46406 1.52322 4.04' 
C345 Benzyl .lcohol .90566 .89876 .76 
C350 1,2-Dlchlorobenzene 1.45168 1.51414 4.30 
C355 2-Methylphenol 1.29424 1.24989 3.43 
C360 bls(2chlorolsopropylleth 2.65454 2.54987 3.94 
r~65 4-Methylphenol 1.33313 1.35746 1.8} 

N-Nltroso-di-n-propyl •• 1 1.22709 1.19636 2.50 .1 

l Hexachloroethane .72353 .73934 2.18 
l Hit robenzene-d5 .40941 .4095' .02 
C410 Nitrobenzene .37836 .38423 1.55 
C415 Isophorone .79719 .72207 9.42 
C420 2-Nltrophenol .22530 .23298 3.37 I 

C425 2,4-Dlaethylphenol .35907 .35}~ 1.48 
C430 BenzoIc aCid .20351 • 193}8 4.98 
C4J5 bls(2-Chloroethollyl .. tha .48498 .48056 .89 
C440 2 ,4-Dich lorophenol .31504 .32779 4.04 I 

C~5 1,2,4-Trlchlorobenztn. .34872 .36027 5.74 
C450 Naphthalene 1.014N 1.0"" '.2' 
(4,; 4-Chloro.nlllne .42689 .44716 4.~ 

C.:.60 Hexachlorobutadiene "', .llS. .21f1l~ 7.59 I 

C465 4-ChlorO-3-_thYI:.l't.1lIO .)~; 1.62 I 

C~70 2-l'Iethyln.phthalent , '''' •• n", 11." 
C525 2-Fluoroblphenyl 1N111.:J26l9" " 14.7l 
C555 2,4,6-Trlbroaophenol : ... :;.. .usn 6.S} 
C,lO Hex.chlorocyclQgentadi ... PDf. :4111" 6.76 •• 
':,152,4,6-Trlchlorophenol .37726 .41'" 8.89' 
------------------------------ ~------ ------- ------- --- ----
RF - Response Factor fro. daily standard file at 58.00 UGlIl 

~F - Awraqe Response Factor fra Initial CAlibrat ion For. VI 

- 'Dif'erence 'ro. orlqinal a~raQt or cur~ 

tl... - Calibration Check ColIPounds (I) SPCC - Syate. Pt,for .. nce Check to.pounds (H) 

Foe. VII Paqe 1 of } 
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ContlnuinQ Calibration Check 
HSl Collpounds 

10: Calibration Date: 10/10/89 

--------------------------
.. ,' rac t'jr: ECOVA 

Contr3ct ~o: Laboratory (0: >8F515 

:~stru~nt rD: GC/MS 0 Initial Calibration Date: 10/09/99 

::~moound RF RF 

------------------------------ ------- ------- ------- --- ----
C,20 2,4,,-TrlchlorODhenol .39411 .43989 14.52 
C525 2-ChloronaDhthalen. 1. 03689 1.13430 9.39 
':,30 2-NI t roan Illne .36036 .36067 .09 
:,35 DI~thylphthalate 1. 35419 1. 38432 2.23 
C540 AcenaDhthylen. 1.82797 2.04699 11.99 
C~45 3-Nltroanllln. .32295 .36020 11.53 
C550 Acen"phthen, 1.11813 1.23989 10.89 I 

C55; 2,4-Dlnltrophenol .15294 .16238 6.17 I. 

C560 4-Nltropheno! .14683 .14381 2.05 If 

C565 Dibenzofuran 1.42882 1.59225 11.44 
C570 2,4-0Inltrotoluen, .39314 .41490 5.53 
1"1;43 2,6-0inltrotoluene .JJn6 .34265 1.60 

Dlethylphthalate 1. 44498 1. 47618 2.16 
4-Chlorophenyl-phenyleth .58828 .65345 11.08 

L Fluorene 1.17981 1. 29367 9.65 
C595 4-NI t roan Illne .28955 .33510 15.73 
C610 4,6-Dlnitro-2-lethylphen .15643 .14715 5.93 
C615 ~Nltrosodlphenyla.lne .46422 .50401 8.57 • 
C625 4-Broaopheny!-phenylether .22059 .23113 4.77 
:630 Hexachlorobenzene .28569 .28"~ 1.00 
C635 Pentachlorophenol .18040 .15933 11.68 • 
C640 Phenanthrene 1. 00521 1. 0~26 6.97 
C645 Anthracene .99524 1._3 7.39 
C650 Di-n-butylphth.l.te 1.29896 1.32264 1.82 
C65, Fluoranthene 1.09749 1.1 .. 4.11 • 
C530 Terphenyl-d14 1.J2'11 1.34a" 1.se 
e7l; 

p" .. " "1._. .97 
,:720 Butylbenzylphthll.t. ..8)6J1 4.49 
,:72; J,3'-Olchlorobenzldi· ." ... ~,,;'''.37 
C7~Q 8enzoCllanthracene ," t141.424Jl< .26 
en, bls(2-Ethylhexyl)phthal4Lt~.1'12 1.12'" 1.22 
C740 Chrysene 1.J8206 1.3~' 3.'4 
------------------------------ ------- ------- ------- --. --.. 
RF - Response Flctor fro. deily standerd fill at So.OO u;t.L 

RF - AverlQe Response Factor fro. Initi.l Celibr.tion Fore VI 

- 'Differenc. fro. oriQin.l aYlrlqt or curYi 

-

CI.4. - Calibretion Check Collpounda (.) SPCC - Sytt •• Perforillftc. CI.ck ColPOundl ( •• ) 

For. VII P.qe 2 of J 
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'io: 

Continuinq Calibration Check 
HSl. Co~oundl 

Calibration Date: 10/10/89 

--------------------------
L~ .ractor: ECDUA 

\ Contract "10: Laboratory 10: >BF~l, 

InstruMent 10: GC/MS 0 Initial Calibration Date: 1(1/09/89 

COlIIPound RF RF %0 i H cee SPCC 

------------------------------ ------- ------- ------- --- ----
C760 DI-n-octylphthalate 1. 67273 1. 69816 1. 52 • 
C76~ Benzo(b)fluoranthen. 1.43498 1.44988 1. 04 
C770 Benzolk)fluoranthen. 1.09423 1.14627 4.76 
C7~ 8enzo(a)pyrene 1.18228 1. 21397 2.68 • 
C790 (ndeno(1,2,3-cd)pyrene 1.17818 1. 26094 7.02 
C785 Oib.nzo(a,h)anthrlcen. .91322 .99610 9.08 
C790 Benzo(q,h,l)p.ryl.n. .97967 1. 05029 7.21 

RF - Response Factor fro. dally standard fill at 50.00 UGiIL 

RF - ~raq. Respons. Factor fro. Initial Calibration For. UI 

, Diff.r.nc. fro. oriqin.l aver.qe or curve 

CL.. - Calibrtt ion Check Co~oundl (I) SPCC - $yat •• Perfor.nc:. ChICk Co~ounds (Ie) 

For. VII PIqI 3 of , 
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Quant Outcut File: A8f~1C;::QT 

MIse: INST.IO: GC/MS 0 

r d F 1 , e : I D'/€,PA: :L~M 
T,tle: DAILY CALI8RATION STANDARD 
Last Cal,bratlon: 8911109 14:16 

Operator [0: SHERRt 
Oll~nt TIme: 891010 09122 
In,ected at: 891010 08.26 

TIC cage ~ - •. ~~~ .{~. .,,~ ... .. . 
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8TLt 1 
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Ml~C: INST.IO: GC/MS 0 
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TIC e'lege 3-' 
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Name: SSTD'50 

Quant OutDut File: AB~'51'5::QT 

Ml~C: INST.IO: GC/MS 0 

I d F 1 Ie: 1 D'lEPA: : ,:OM 
Tltle: DAILY CALIBRATION STANDARD 
Last CaI1b,.atlon: 8911109 14l:16 

QDe,.atO,. 10: SHERR I 
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QIIAN r R~ 1-'11RT 

.. ,.ato,. 10: 
, ., J t "IJ t F \ 'e: 

SH£RRI I-Iuan t 

U.oI t a F 1 1 o"!: 
"'SF In 5: : OT 
> 8F51 Cj : : 01 

N ... ml'!: ssr051) 
Ml~~: I N .... r. 10: r;r','MS 0 

10 1= lie: I U','FPA: : I.;M 
r\t l~: DAILY CALIBRATION STANOA~O 
La~t C~llb"etlon: 891111.1914:'16 

1) *C I ~ 0 
2) 1 :'-;'?O 

~) CS4" 
4) t~15 

'?) C~'l5 

6) (:~SO 

7) C3~C; 

H) (:~40 

9) C34C; 
10) L:SC;O 
11) C:'55 
., ~ 1 L: .S6 0 

C365 
l: S 70 

) C37C; 
'16) *L:I40 
17) CS20 
.~ 8 ) C410 
19) C415 
'.'1I) l:4'lO 
'21) C4'25 
'/2) r:430 
'2 ~ ) C4 '5 
'/4) L'440 
2') C445 
'/6) :'4C;0 
'21) C4C;C; 
.,'~) 1460 
'2~ ) C46C; 
~O) (:470 
H) *C150 
~'2 ) 1: .... 25 
~~) C5C;C; 
~4) LC;10 
'''I CC;1Cj 
~6) CC;20 
371 C525 

(:';30 
., . C5,5 

) r :C;40 
411 CC;4Cj 
42) CC;Cj 0 
4 ~ 1 CC;C;5 

Compound 

l,4-0,~nlo"obenzene-d4 

2-Fluo,.opneno) 
Pl"lfI!nc\-dC; 
Pn(l'nol 
b\~(2-Cnlo"oetnvl)etne" 

2-Cnlo,.opnfllnol 
l,3-0,cnlo,.cbenzene 
l,4-Dlchlo,.oben7f11ne 
BfI!nzvl alcohol 
1.2-0Ichlo,.oben7f11ne 
2-Methvlpnenol 
bl~(2chlo"OlsoproDyl Ifllth 
4-Methvlphenol 
N-Nlt,.oso-dl-n-propY'.oIml 
HfI!~achloroethane 

N~phtnelene-rj8 

N't"cbenzene-d5 
Nlt"oben7f11ne 
{sophorone 
2-Nitropnenol 
2.4-01metnvlpnenol 
Ben70ic aCid 
blS(2-Chloroethoxy)metha 
2.4-0Ichlorophenol 
1.2.4-Trich orobenzene 

~.~ Napht r ........ :-.j_ ~ .. :_ ..... 

4-C,"" 1 . .::-, 
He~a 

4-Ch 
2-Met 

. , 
e 

Ac e n a tItII, Dr.'~'-d 
2-Fluorobiphenyl 
2.4.6-Tribromophenol 
Hevacnloroevclopentadlen 
2.4.6-Tricnlorophanol 
2.4.5-Trlchloropnenol 
2-Chloronephthelane 
2-Ni troeni lIne 
Olmethvlphthalata 
Acenaphthvlena 
3-Nl t roan 1 I ina 
Acenaphthene 
2.4-01nitrophenol 

1'l.65 
"1.1'\4 

11.84 
11.H7 
12.03 
1'2. '/1 
12.57 
12.1'.19 
13.01 
1.'.16 
13." 
1.S.41 
1'.68 
13 . .16 
1'.96 
1~.92 

14.08 
14. l' 
14.73 
14.yt; 
15.04 
1~. i1 
15.28 
1Cj."'6 
15.80 
1r;.97 
16.11 
16.46 
17.36 
17. ,'8 
20.60 
1tt. /8 
22.69 
HI. i9 
18.57 
1H.67 
19.06 
19. s5 
19.91 
2U.20 
20.44 
211.1'.9 
20.71 

1.:;lo"Int Ilr;,e: 
(nlfl!ctfl!rj at: 

U"lItlon "aetn,.: 

30'" 
'/1.1 

231 
',' '4 
2~O 
'/67 
3111 

n' 
344 

''''8 
374 
Ht2 
41)F.t 

416 
4'-; 
1'\2' 
446 
451 
509 
",sO 
5~9 

"'6-; 
Cj62 
.,H9 
61'2 
1'\28 
64\ 
6.11j 
76'2 
HU2 

107' 
HY8 

1273 
H61 
878 
Ef8:;;J 
9'2-; 
YC;J 

1007 
11l~4 

lOt; ;-
11181 
10tn 

-------~ 
53699 
"'"4110 

100990 
12.1 .1M 7 

10'386 
"'''1, ... 2 

10J464 
10'2','44 
60~28 

lU16,1j 
83897 

1/11" :;;J 
91118 
HlI~1I4 

49627 
21,'4HCj 
111326 
1044"'6 
196'00 
6}'15 
96169 
r;'l"> .11 

130644 
ttY112 
97941 

291111" 
121t;63 
r;~Y~4 

88438 
16.1 .... 7 

1"9'8 
22'21161 

44487 
6 ·.1168 
68778 
:;;J't'>41j 

189908 
611'HIj 

2'1767 
34'" ," 2 
60'06 

207"H6 
'27186 

8"11011J O~:·U.l 

'1.1111"'::' 

Cnnc Un t t~ 

4U.OO UG.lmL 
.,II.C;:; UI';"'mL 
47.94 UG.lmL 
4H.6j Ul-i.lmL 
47.34 UG/mL 
'" 1 . (I"> UG/mL 
51J.Sl UG/mL 
4'11.71 UG/mL 
40;1.58 UG/mL' 
4"1. Stt UG/mL 
4".48 UG/mL 
46.:llI lIl"/;"L 
48.Cj2 UG/mL 
46. "17 1I1 .. .lmL 
4S.71 UG/mL 
411. UO UI",'mL 
4}.65 UG/mL 
4/.96 LII';/",L 
4';.01 UG/mL 
4'11 . 18 1.I1"/mL 
41.69 UG/mL 
4/. "14 11I",'rnL 
47.80 UG/mL 
4'11. H4 lll';/mL 
51.28 UG/mL 
4H.19 UI';.lmL 
4Y.87 UG/mL 
C; 1 .4.j lIl"/mL 
4';.84 IJG/mL 
., 1 . '1.2 UI"/mL 
40.00 UG/mL 
"> , • 'II 0 LII .. .lmL 
42.46 UG/mL 
"4. ,'3 1I1"/mL 
Cj J. 87 UG/mL 
">2.17 LII .. .lrnL 
t; 1.03 IJG/mL 
47.60 U("/mL 
49.59 UG/mL 
C;2. 118 LII"/mL 
Cj".60 UG/mL 
1:;11. lIr; I.Il"/mL 
5'2.24 UG/mL 

'I: 

~1 
\,Jf 

~.c:. 

H:· 

H'jl 

.HI. 

91 
H'. 

911 
"I'~. 
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Coftloound. R. r • SC:,~I-,. Ar""a l',-,nc : In 1 to .. C1 

------------------------------ ----- ----- -------- -------- -------
''''60 4-Nltrool"lenol '211.1-44 1 :: '" '" /41117 "'1.1'" ItI';/ml 

... ..;) C~",C; O,benzoFuran 21.10 11'~ t 2~6C; 78 C;t.C;J UG/mL "', 
46 ) r C; 70 2.4-0inltrotolu~ne '21.11 1 "] ':'} ~Y4"'J ~,).'l I :l .. /mL F" , , 

4~' ) CC;4~ 2.6-01nttrotoluene 21l.07 10'r.2 C;7'~8 4}. C;6 UG/mL ,''5 

":'1-4 ) 1..,1-40 Dl""tnvl~ntn~I""te '21 . :19 1 '11:l7 24,.'146 ~1-4. '/ ~ l:;"';/mL 9 
49 ) rC;~c; 4-I~n 10" r)pnl!nV l-cnl!nv II! t n 21.99 1211~ 11l94IJ' 41-4.131 Ur;/mL W' " 
'" n ) ~ ..,90 F'luo,.~ne 2'1.113 1 L'" I) 211'.'-1-49 41-4. '/4 1. ::..;,.·~,iL ~,~ 

';lJ C"9" 4-Nltrr)~nl1 ,ne 2'2. 1)6 1'213 C;611)4 ~ /. OC; UG/mL :~'" 

"'2) *L160 Pnen~ntnrene-dl,O 2~.o.;l '1~48 24' ~,I,C; ~II . 1111 t::";.,.'mL /"-i 

C; 3 ) Cl')10 4.~-Otnltrr)-2-ml!tn~lcnl!n 22.21 1'2'27 44162 4H. '.26 UG/ml:, H" , , 

"'4) , '~ 1 C; N-Nltro~odl~nenvlamlne '2'i . '/9 'I ') ,C; 1C;H17 "" ... n I a';/.,1L "r 
C;':iJ Co'I'2" 4-8rr)mnpnl!nvl-cnl!n~ll!tnl!r 2' • '28 1330 71H1)7 C; 1.44 Ut;/ml_ H" '-
'?6 ) '~6 ~O Hey""c.nloruben~~ne 2~. 72 , '12 8;','}3 ~H.'2U : :t";,,/ml ,." 
0.; 7) CI'.~C; P~ntecnlornpnenol 24.1C; 1414 4R468 4".C;9 UG/mC y~ 

'-;8) (:640 Pnl!"n~ntnrfll\ne 24 . .,8 14C;C; 32,':11-46 "1. '" U:';/mL "J') 

0;9) CI')4C; AntnreclI!lne 24.70 14,.,,6 3'2C;1'1 C;1.'6 UG/mL ",n 
1'.0) L:6C;0 Ol-n-butvl~ntnalate '26.119 " '" II 0 .411L",9 ~/. '0'1:/ UL"/mL 1:1' 
I') 1 J C6C;C; F 1110 r~n t nl!ne 27.77 1761 34:76411 49.91 UG/mL 9H 
62) ·C(:70 Cnrl,,Isenel-r112 31 .18 2143 14H'''8 411.00 UG/mL ~.., 

6 i ) CS~O Tl!ronl!nvl-d14 28.74 18C;4 249801 C;U.71 UG/mL 88 
~4) C:71C; Pvrfll\ne 28. i9 lH'JO 34HIIC;2 4"'.4U lIG/mL- 9',' 
~'? ) C720 8utvlb~nzvlontnalate 30.0'> 1979 1,>r;091 49.41 UG/mL 89 
1'.6) (:/2C; 3.J'-Dl~nlor~henzidlne 31.57 212) 1Ul/26 11'2.26 UG/mL 9' 
. ~) C:730 8~nzoCa)antnracene 31.73 2138 264171 r;1I.8c; UG/mL 8H 

) r::735 blSC2-Etnvlnexvl )D~th8Ia 31.HO 7145 1911"C;3 .:.o9.4C; l1t~/mL 9 
, ) C740 Cnrvsene 31.88 21152 249r;31 51. 38 UI;/mL ~~ 

j ) ·CI7C; Pervlene-d12 3EL29 't161 144/46 40.110 IU';/mL "'~ 
11 ) C760 Ot-n-nctvlcntnalate 34.13 2366 307'253 49.47 UG/mL 8," 
,'2 ) l:16C; 8enzo(b)flu~rantnene ''-'.21 2~64 262JiO ~2.41 lll';/mL "'..;. 
73 ) C770 8enzoCk)fluorant~ene 36.)3 2575 207397 44. C;4 UG/mL 910) 
,'4 ) C77C; Benzo(aJDvrene 37.97 '2731 21~~47 &; 0 • ')2 UI~/mL '0' ~ 

/C; ) C780 InrlenoC1.2.3-cd)ovrene 46.19 3r;13 2'2814r; C;-;.C;C; UG/mL 9'l 
'6 ) c: ;'8'> Olbenz~(a.h)ant~.cen. 46. ~IJ ~~28 1807'27 "C;.C;7 lll"/mL 9 ~ 

17) C791) Bl!nzo(Q,h,i1oerylene 48.c;r; 3738 191)03'2 156.18 IJG/ml. , 9 ~ 

* Comcound is ISTO 

~ . . . . .; ~.-

\,~, 
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ContlnUlnq Calibration Check 
ra. Co~ounds 

Calibration Date: 10/11/89 

-------------------------- ---------------------
ractor: ECOUA 

---------------------------------
Contract No: laboratory 10: >BF5J8 

!n$trument ro: G(/MS 0 Initial Calibration Date: 10;09/89 

CClIIDound RF RF %0 If ; CCC SPCC 

C5,0 2--1uorODhenol 1.31389 1.32001 .47 
:54, Pheno l-d5 1. 49644 1. 44299 3.57 
015 Phenol 1.81028 1.75966 2.80' 
C325 bl$(2-Chloroethvllether 1.;77;3 1.47045 6.79 
C330 2-Chloropnenol 1.44297 1.38217 4.21 
C335 1 ,'-Dichlorobenzene 1.4600, 1.;5314 6.38 
C340 1,4-0lchlorobenzene 1.46406 1.52364 4.07' 
C345 Benzyl alcohol .90566 .85014 6.13 
C350 l,2-Dlchlorobenzene 1.45168 1.48032 1.97 
C355 2-Methylphenol 1.29424 1.21933 5.79 
C360 bls(2chlorolsopropylleth 2.65454 2.58753 2.52 
C365 4-Methylphenol 1.33313 1.27973 4.01 
C··Nltroso-dl-n-propyla.1 1.22709 1.13836 7.23 •• 
C;." xachloroethane .n3,3 .n231 .17 

Hltrobenzene-d5 .40941 .41803 2.11 
C'uU Nitrobenzene .378" .39406 4.1S 
C415 Isophorone .79719 .74861 6.09 
C420 2-NI t rapheno I .22530 .23438 4.03' 
C425 2,4-Di.thylphenol .35907 .35n2 .52 
C430 BenZOIC acid .20351 .17097 15.99 
(4J5 bIS(2-Chloroethoxyl .. tha .48490 .4736' 2.J1 
C440 2,4-Dichlorophenol .31506 .'3421 6.07 I 

:445 1,2,4-Trlchlorobenzen. .34072 .37226 9.26 
C450 Naphtha len. 1. 01406 1.161lf 4." 
C455 4-Chloroand ine .42689 .44149 3.42 
:460 Hexachlorobutadltnl ,.19121 .22'J4~ 15.14 I 

C465 4-Chloro-3-.. thylphenat· ... ~N7 .33846 2." I 

C470 2-Methylnaphthalene .'. ~"'" .61. U.5) 
:525 2-Fluoroblphenyl "1.15611 1.2712' 9.96 
[555 2,4,6-Trtbro"phenol~ ..... · .24422 14.09 
C510 Hexachlorocyclopentadi .. ~.",~, .J"" .05 •• 
C~l, 2,4,6-Trlchlorophenol .3]726 .40477 7.29' 

RF - Response Factor fro. daily standard Fil. at 50.00 UGl8l 

RF - ~raql Response Factor Fro. Initial Calibration For. UI 

%L , DiFference fro. oriqinal averlql or curve 

--

L - Celibrltion Check ColPounda (I) SPeC - $yet .. Pt,fOrllnCl ChICk Coepoundt (II) 

For. Ull Plqe 1 of J 
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ContlnulnQ Calibration Check 
HSI. Co~ounds 

. Calibration Date: 10/11/89 

--------------------------
ractor: ECOVA 

Contract No: Laboratory 10: >8F538 

!n$trulllent !D: GUMS 0 [nltlal Calibration Date: 10/09/89 

Minimum RF for SPeC 1$ 0.05 Maxl~. , Olff for cee I! 25.' 

:.:::npound RF RF '" I H cee SPCC 
------------------------------ ------- ------- ------- --- ----
C,:O Z,4,5-Trlchiorophenol .38411 .43786 13.99 
C,25 2-Chloronaphthalene 1.03689 1.12543 8.54 
C530 2-~1 troaniline .36036 .36669 1.76 
C535 Ollethylphthalate 1.35419 1.41313 4.35 
C540 Acenaphthylene 1.82797 1.99081 8.91 
C545 3-Nltroanl line .32295 .37216 15.24 
C550 Acenaphthene 1.11813 1. 22826 9.85 • 
C555 2,4-0lnltrophenol .15294 .15830 351 •• 
C560 4-1041 t ropheno I . 14683 .14804 .82 •• 
C565 Dlbenzofuran 1.42882 1.56774 9.72 
C;70 2,4-0inltrotoluene .39314 .43998 11.91 
C543 2,6-0inltrotoluene .33726 .35319 4.72 , 

Dlethylphthal.te 1. 44498 1.55870 7.87 
\. 4-Chlorophenyl-phenyleth .58828 .63869 8.57 

Fluorene 1.17981 1.28045 8.53 
C"1; 4-Ni t roan i line .28955 .35406 22.28 
C610 4,6-Dlnltro-2-lethylphen .15643 .15436 1.32 
C615 N-Nltro!odlphenyla.lne .46422 .50057 7.83 • 
[625 4-8ro80phenyl-phenylether .22059 .22723 3.01 
C630 He~achlorobenzene .28569 .26~7 5.99 
C635 Pentachlorophenol .18040 .15649 13.26 • 
C640 Phenanthrene 1. 00520 1. 08117 7.5; 
C645 Anthracene .99524 1.09512 10.04 
C650 Oi-n-butylphthalate 1.29896 1.)971' 7." 
C6,5 Fluoranthene 1. 09769 1.1"" 8."; • 
CS30 Terphenyl-d14 1.32611 I.Jll1f. _ I •• 
;:715 Pyrene ~(i.84Ilf " 2.89 
C720 Butylbenzylphthalat •• :;.; • .,... • .....- 1.29 
cns 3,3'-0Ichlorobenzidi ... ! .lI714 .149~ 6.63 
cno 8enzo(a)anthraclM .~. ri~41.41l6 .50 
ens b 1!(2-Ethylhexyl )phthll. 1.Ufl2' 1."". '.n 
C740 Chrysene 1.31216 1.34327 3.16 
------------------------------ ------- ------- ------- --- ----
Rf - Response Factor fro. dally standard file at 50.00 u;t1L 

RF - AYeraQI Re!pons. Factor 'ro. Initial Calibration For. VI 

, Oi'ferenci fro. oriQinal aYlraql or curYl 

- Calibration Chick Co~oundl (e) SpCC - Systl. Perfor .. nc. Check Co~ounda ( •• ) 

For. VII p .. 2 0' J 
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'0: 

ContlnulnQ Calibration Check 
HSL Co..,ounds 

Calibration Date: 10/11189 

--------------------------
ractor: ECOVA 

Contract No: laboratory 10: >BF538 

Initial Calibration Date: 10/09/89 

MlnllU_ RF for SPCC IS 0.05 

Comoound RF RF %0 I H CCC SPCC 
------------------------------ ------. ------- ------- --- ----
(760 Ol-n-octylphthalate 
C765 8enzo(blfluoranthene 
C770 BenzoCklfluoranthene 
C775 8enzo(a}pyrene 
C780 Indeno(1,2,J-cdlpyrene 
C785 Olbenzo(e,hlenthracene 
Ci'90 8enzo(Q,h,llperylene 

1. 672n 1. 99n2 
1. 43498 1. 67229 
1.09423 1.20303 
1.18228 1. 27820 
1.17819 1. 21232 
.91322 .94861 
.97967 .99271 

;. .... ~.> 

:~.~~ ... 
.. ~~~ . 
.,.~ . .:. 
~!t::J, :. .... . 

~ .. - .~.. ... 

19.40 • 
16.54 
9.94 
8.11 • 
2.90 
3.88 
loB 

RF - Response Factor fro. daily standard file at 50.00 UGlIl 

RF - AueraQe Response Factor frca Initial Calibration Fori VI 

\ , Differenc. frol oriqinll aYlraq. or curYi 

-

- CaHbrition Ch.ck Co..,ounda (t) SPCC - Syat •• Ptrfor.nc. ChICk CollPOundI ( .. ) 

Fori VII Plql 3 0' J 
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o~ t I! F 1 Ie: > BF'5 38: : 02 
N~me: SSTU'50 

Quant Output File: ABf'538::QT 

M 1 ~ c: 1 NS T . [0: GC/MS 0 

I d F I 'e: I O~EPA: : GM 
Title: DAILY CALIBRATION STANDARD 
L~5t Callbr~tlon: 891UIO 09:42 

Ocer~tor 10: DENNIS 
Qu~nt Tlme: 891011 09:22 
[n1ected at: 891011 08:27 

rIC paQ8 1 o ... ~ .... ',. 
" .'. , ~-

--~. 

BTL. 1 
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Data FIle: >8~"38: :02 
Name: 55T050 

Quant OutDut File: ~8F~38::QT 

M\~c: INST.I0: GC/M5 0 

Id Ftle: [O~EPA::GM 

Title: DAILY CALIBRATION STANOARO 
La~t CalIbratIon: 891010 09:42 

Operator 10: DENNIS 
Quant T,me: 891011 09:22 
In,ected at: 891011 08:27 

TIC paQe 2 of.4· 
4t:!f" .,. . ... ~ 

Il.--. , 
~.:". '. 

8TLt 1 
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O"!to!t F'lle: >BFC;38: :02 
No!tme: SST050 

Quant Out~ut File: ~BF~'8: :QT 

MI3C: [NST.IO: GC/MS 0 

I d F' lie: I 02 EPA: : I;M 
Title: DAILY CALIBRATION STANDARD 
Last Calibration: 891010 09:42 

Operator to: OENNtS 
Qllant Time: 891011 09:22 
Inlected at: 891011 08:27 

rIC oaQe , Oo~~, -- . 

BTL. 1 
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Dat~ File: >8F?38: :02 
Name: SST050 

Quant Outout File: AB~?38::QT 

Mise: INST.IO: GC/MS 0 

Id Fl Ie: ID2EPA::GM 
Title: DAILY CALIBRATION STANDARD 
Last Calibration: 891010 09:42 

OD~~ator 10: DENNIS 
Quant Time: 891011 09:22 
In1ected at: 891011 08:27 

TIC oage 4 

BTL. 1 
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QI iAN r Rf- ,",Ill" r 

... ,.~to" ID: DENNIS 
"'8FI?38::QT 
>I::iF?38: :02 

qu~nt' RI!!~): t'I q'I."'nt r I ml'J: ~""i nl1 114: 'J',' 

"'.It'OUt' ~ 1 Ie: 
LJ ... t ~ F I 1 ~ : 

~~""r;. ... : s~ rnl? 0 
M,-.c: [N~r.IO: r;C'MSO 

(0 F, I I'J : 1 U',' t::PA: : I~M 
lit II!: OA: 1_ Y CAl. 18k'A r (ON STANDARD 
la~t C~llb,.~t,on: 891111009:42 

Cnml'l.')und 

rnlect~d ~t: 8"'1011 08:27 
DILution F~ct'n,.: 1.1111111111 

H 11_* 1 

R. r. Sc~nt Cone Un, t'~ ------------------------------- ----- ----- -------~ -------- -------
1) *CI~O 
'2,) I:SI?O 
3) CS4'? 
4) LSlS 
'-; ) C3'1'5 
6) C~30 

7) C33? 
13 ) C340 
9) C340; 

'10) C~I?O 

11) C31?? 
, ) C360 

C36? 
c:,~ 70 

,) C37? 
16) *(:140 
17) CS? 0 
(13) '-~410 

19) C411? 
./ n ) [:4'20 
/.1) C4'21? 
'/'2) 1:430 
'23) C43? 
· ... 4) C440 
)I?) C44'5 
','6) L'41? 0 
'27) C41?1? 
"8) '-460 
'29) C46? 
.., 0) C4?0 
~l) *Cl?O 
~'2) r:s25 
33) CSI?C; 
~4) [:'?10 
3'5) C?15 
"6) C"20 
371 CC;2'> 

C~'O 
~, J C'> 3'> 

) (:1?40 
41 ) CC;4'> 
4'2) CI?'>O 
43) C'>C;" 

1 .4-01c h lo,.obenzene-d4 
2-Fluo"oohenol 
Phll!nol-d? 
Phll!nol 
b,-.C2-Chlo,.oethvl)ethe,. 
2-Chlo"oChenol 
1.3-0IChlo,.obenzene 
1.4-0Ichlo,.obenzene 
Benzvl ~lcoho1 

1.2-DIChlo"obenzene 
2-Ml'Jthvlchenol 
bI5(2cnlo,.oi50P,.opy1)etn 
4-Methvlcneno1 
N-Nlt,.050-dl-n-c,.ocvlami 
He~~cnlo,.oethene 

Nachthalene-d8 
Nlt,.obenzene-d'> 
Nlt,.obenzl'Jne 
I~ocho,.one 

2-Nit,.ocneno1 
2.4-0Imetnvlpnenol 
Benzoic aeld 
b\~(2-Cnloroethoxy)matn. 

2.4-0iehloroohenol 
1.2.4-Trieh1orobanzene 
Naohth.~~ .. 
4-Cn loreepi I in. 
HexeehtD.obutedlene 
4-Cnl~-methylpheno1 
2-MethY~·Dh'helena 
Ael'Jnaonthane-d10 
2-Fluo,.oblohenvl 
2.4.6-Tribromophenol 
Hexeenlo,.ocyelooentadlen 
2,4,6-Trienloroohenol 
2,4.5-Trlenloroonenol 
2-Ch1oronaonthelene 
2-Nit,.oani line 
01metnvlontnelete 
Aeenacntnvlene 
'-Nltroaniline 
Aeenaohtnene 
2,4-0inltropnenol 

1'£.61 
"I. "',1 

11. 80 
It.H3 
12.00 
1'2.17 
12.53 
12.66 
12.98 
1}.t2 
1'.29 
13.~7 
13.64 
1.~.?2 

1'.9' 
1., . t:l7 
14.04 
14.118 
14.69 
14.91 
1'>.00 
15.27 
15.24 
15.S;3 
15.77 
1.,.9, 
16.06 
16.41 
17.'2 
17.7' 
2U.5r; 
18.7' 
22.63 
18. '5 
18 • .,2 
18.62 
19.02 
19. ~O 
19.86 
20.14 
20.39 
20.6' 
20.65 

30? 
16 

2'27 
'2.' 0 
246 
262 
297 
'09 
340 
"t;4 
370 
~78 

404 
411 
4'1 
618 
44'2 
446 
50t; 
.,26 
534 
1?60 
5r;7 
"815 
608 
624 
636 
670 
7'>7 
797 

1067 
89' 

1267 
856 
87' 
1:182 
920 
947 

10Ul 
11128 
10'>2 
1 U75 
1077 

66277 
109~"13 

119'>46 
141? ~'I:I 1 
121821 
114.,118 
128672 
126'/"18 

70431 
1226S9 
101017 
214'67 
106021 
94'09 
,>9841 

2r;"'62 
13'437 
121? ,'86 
2389r;8 

74H16 
1140215 
C;4~ .15 

151200 
106678 
1188215 
"8/H6 
1409215 
70~69 

1080'8 
196166 
16'>494 
2629tfO 

50522 
77777 
837'4 
90" .19 

232814 
7S;1:IS; 7 

292"1 
41183' 

76988 
254UH8 

'2747 

4U.00 UG/mL 
49.01 UL';/mL 
4).9., UG/mL 
46.2'1 UG/mL 
47.73 UG/mL 
46.71 UG/mL 
? IJ. 38 UG/mL 
"0.01 UG/mL 
47.30 UG/mL 
48.1:18 UG/mL 
48.78 UG/mL 
., 0 . 74 Ul:;/mL 
47.14 UG/mL 
47 . .,8 U6/rnL 
48.85 UG/mL 
40. II 0 LJI"/mL 
51.04 UG/mL 
"1.28 Ub/mL 
'>1.84 UG/mL 
? O. S2 UI~/mL 

50.49 UG/mL 
44.'2.1 U£;/mL 
49.28 UG/mL 
S; 0 . '18 UI,i/mL 
C; 1 .66 UG/mL 
49. i''> UI:i/mL 
4'1'.'7 UG/mL 
S; j . ~ 1 UL';,'mL 
'>2.02 UG/mL 
49. 'It; Lll"/mL 
40.00 UG/mL 
47.92 lIL"/mL 
4r;.96 UG/mL 
46.86 UL"/mL 
49.27 UG/mL 
49.77 UL"/mL 
49.61 UG/mL 
C; 1I . 8' UI:i/mL 
51.04 UG/mL 
48.63 U[,;/mL 
51. 66 UG/mL 
49.C;J Ub/mL 
48.74 UG/mL 

',.4 

HI 

94 
9'" 
96 
911 
98 

"'''' 136 
9 ,. 

96 
yo. 

9, 

!:lH 
90; 

91 
9,' 
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Compound R. f • SC,II!nt Area Cnnc lin, t .. a 
------------------------------ ----- ----- -------- -------- -------
1.:"'60 4-Nltroonenol 2U.HO 111." 1 ~1I""'/4 "'.4/ IIf';/mL HI! 

- I ) ce;;6~ Dlhenzofuran 21.1)~ 111~ J'24S14 49.23 UG/mL Y1 

~6) ll? 70 2.4-D,nlt~otoluene 21.Ul 1117 ~ 111"18 e;; s. U2 1I1 .. /mL /~ 

47) ce;;~~ 2.6-Dlnlt~otoluene 20.02 1017 731)64 ~1. ~4 UG/mL /8 
';;'8) :. '~~ 0 Dlethvl~hthal~te 21 . ,)3 II 131 32L'4~4 "". /~ I !I~/mL y, 

49 ) ce;;He;; 4-I:h loroohlO!nvl-ohenvleth 21.9~ 121J1) 1~2124 4H.87 UG;/mL H4 
'., 0 ) I ..,~ 0 Fluorene '.n. ~7 I'" 04 264HH4 4"".4'-J 1.1I"','mL 'i":J 

"1 ) (,C;;4" 4-N\ t ro~n I line 2'2.01 1208 7J'244 "'l . 8} UG/mL ..,;In 
""'2) "ll 6 0 Ph~nanthr~ne-~10 24.45 1442 3111H2 411. II U Ilb/~,',L HI 
.., ~ ) C", 11J 4.6-Dlnlt r o-'2-methvlphen 2'2.16 12'22 59874 ?'L.4? UG/mL 8'2 
'74) /.:1',15 N-Ntt~o30dlphenvlamlne 2'C . '24 '1" .i 0 1941~7 4'-J.6~ lIl~,'mL y: 

"") C6 '<, " 4-8romoohf!lnvl-ohenvletne~ 2J.21 13'2 } 8814.a 4"'.16 UG/mL Hl 
"'6) I .. "'j 0 HeY~chlor~benzene 2}.65 1 ~65 104'1/6 46 . ..,4 1I1~/~)L Y·' 

?7l C6~" Pentachlorophenol 24.10 141J8 60701 40,1 .11 UG/mL Y,", 

";R) L640 Phenanthr.-.ne 24.'?2 1449 41'i1H7 "11.'27 Ub/mL 9<.' 
59) C64? Anth~ar.:ene 24.64 1460 424785 ~l. 23 UG/mL 93 
1'.0 ) L650 Ol-n-butvlohthalate 26.U2 1.,93 541'-J42 ~2.H2 UG/mL 8'~' 

61 ) C6"? F I IJ 0 ~ ~ nth e n e 27.71 1755 46'904 5'2.J3 UG/mL 91 
62) ·CI70 Chrv~ene-d12 31.10 '2137 205160 4U,lI11 UG/mL 91 
6J) C530 Terphenvl-d14 28.67 1847 333691 48. '0 UG/mL 81:1 
~4) C715 Pvrene 28.31 nflJ 471'i161j 4'i1,u3 UG/mL" 9"1 
6? ) C720 Butvlbenzvlpntnalate 29.98 19/3 227446 ? -'.02 UG/mL 84 
~.6 ) C-?25 3.3'-DlcnlorobenZldlne 31.48 2116 8Y6~0 Jl,l:i? Ut:;/mL 9'7 
67) C7JI) Benzo(a)antnracene 31. 63 2131 362530 4~. 6'2 UG/mL 8J 

C735 bl~(2-Etnv1hexvl )ohtnala 31./0 2137 281'il93 "'S . .., 1 Ul .. /mL 9~ 

C740 Cn"v~enf!l 31.78 2145 344482 49.91 UG/mL 8,", 

• C I 75 Pervlene-d12 38.10 2749 173~~6 40.1I0 UL~/mL ~ I 
11) C760 Dl-n-octvlpnthalate 33.99 23"6 433237 ~8.81 UG/mL tI":i 
"2 ) l:765 Benzo(b)f!uorantnene 36.05 :1"53 362/~4 5/'.67 U~/mL 9',' 
73) C770 Benzo(k)fluorantnene 36.18 2565 260961 5'2.48 UG/mL ~" ,'4 ) C775 Benzo(a)pvrene 37.t:l0 2720 27/~68 "2.65 Ut-i/mL 9~ 

7'-; ) C7BO Indeno(1.2.3-cd)ovrene 45.94 3499 262977 4B.07 UG/mL ~'l. 

,·'6 ) 1_: ,'85 Dlbenzo(a.h)antnracene 46.U8 3"12 205772 47.62 Ul~/mL 9~ 

77) C790 BenzoCQ.n.i)oerylene 48~28 37'l3 2153J9 4.1.26 UG/mL "'1 

• Compound 15 IsrD 

, -. 
~ 
U' __ 4 • 

.. ~: 

BZT0104(e)011875 



~: 

ContlnUlnq Calibration ChIck 
HSI. Co..,ounds 

"C.I ibrat Ion Dete: 10/12/89 
--------------------------

ractilr: ECOUA 

Cunt~act No: Laboratory ID: >8F;;0 

C ;;0 
C54; 
CH; 
C32, 
CJ30 
C335 
C340 
Clil5 
CJSO 
OS; 
C360 
C365 

C4111 
C415 
C420 
(42, 
C430 
C4l5 
C440 
C445 
C4;0 
':4,; 
C460 
:~; 

C470 
CS25 
C555 
C,10 
C~15 

Initial Calibration Date: 10/09/89 

~ln;mu. RF For SPCC I~ 0.0; 

COlIIC)ound RF 

2-~luoropnenol 1.31389 1.39134 
Phenol-d; 1.49644 1.;1388 
Plleno I 1.81028 1.97412 
bls(2-Chloroetnyllether 1.;77S31.'7252 
2-Chloropnenol 1.44297 1.4403' 
t,l-Dlcnlorobenzene 1.4600, 1.,9138 
1,4-Dlchlorobenzene 1.46406 1.62206 
Benzyl alcohol .90,66 .87389 
1,2-Dlchlorobenzene 1.4;168 1.5386' 
2-Methylphenol 1.29424 1.27898 
bls(2chlorolsopropyl)eth 2.6,4542.78303 
4-Methylphenol 1.33313 1.26276 
H-Hltroso-dl-n-propyla., 1.22709 1.15741 
Hexachloroethane .72353 .76112 
Nitrobenzene-d5 .40941 .43284 
Nitrobenzene .37836 .41364 
Isophorone .79719 .7466' 
2-Hltrophenol .22530 .232]5 
2,4-Dllethylphenol .35907 .36342 
Benzoic aCid .20351 .20991 
bls(2-Chloroethoxy) .. thl .48490 .49479 
2,4-Dlchlorophenol .31506 .32082 
1,2,4-Trichlorobenzene .34072 .36491 
Naphth.lene 1.01416 1.11629 
4-Chloroaniline .42689 .44462 
Hexachlorobutadiene .1f12~.2~ 
4-eh loro-3-lethylphlM~ .~tD .n .. 
2-l1ethylnaphthele,.. ~""I. '9}12 

'" -2-Fluoroblphenyl-l.iMn t.~2 
2,4,6-TrlbrolOphenol .~ .~.2114S 
Hexachlorocyclopentadi~ '.~ ~4S96' 
2,4,6-Trlchlorophenol .3772' .48221 

\0 i ff CCC SPCt 

;.90 
1.17 
9. OS • 
.32 
.18 

8.9' 
10.79 • 
3.51 
5.99 
1.18 
4.84 
5.28 
5.68 
5.20 
5.72 
9.n 
6.34 
3.31 • 
1.21 
3.14 
2.04 
1.8} • 
7.10 
9.19 
4.15 
8.11 • 
4.n • 
6.68 

16.31 
~.98 

22." 
6.61 • 

•• 

•• 

~ - Response Factor fro. daily standard fill at 50.00 UGI~ 

RF - ~raq. Response Fector fro. Initial Calibration For. UI 

, Differenc. fro. oriqinll averlqe or curl.'e 

... 

I. - Calibration Check Co8Poundl (.) SPCC - Syste. Perfor .. ncil O\eck CoIpoundl ( .. ) 

For. UII Paqe 1 01 } 

BZT0104(e)011876 



ContlnulnQ Calibration Cheek 
H!i. eo..,ounds 

Calibration Date: 10/12/89 

--------------------------
ractor: £COVA 

Contract No: laboratory 10: >8F550 

:nltlal Calibration Date: 10/09/89 

~:nlmum ~F tor spec I' G.05 

Compound ~IH cee SPCC 

------------------------------ ------- ------- ------- --- ----
':520 2,4,'-Trlchlorop~enol .38411 .42160 9.76 
C,25 2-Chloronapht~alene 1.u3689 1.16456 12.31 
[530 2-N\ troaniline .36u36 .36681 1.79 
C535 Dllethvlphthaiate 1.35419 1.34574 .62 
C540 Acenaphthylene 1. 82797 2.03156 11.14 
C, .. 5 3-NI troaniline .32295 .34)41 6.n 
C550 Acenaphthene 1.11813 1. 25~3 12.47 • 
C~55 2,4-Dlnltrophenol .15294 .16487 7.80 •• 
C560 4-Nltropheno! .14683 .12783 12.94 •• 
~65 Dlbenzofuran 1.42882 1.59068 11.33 
C570 2,4-Dlnltrotoluene .39314 .40507 ).n 
C543 2,6-Dlnltrotoluene .33n6 .3359. .40 

~iethylohthalate 1.44498 1.42971 1.06 
c., ·Ch!orophenyl-phenyleth .58828 .63589 8.09 

Fluoren. 1.17981 1.33509 13.16 
C.,.,O; 4-HI t roan Illne .28955 .33022 14.05 
C610 4,6-Dlnltro-2-.. thylphen .1564) .15547 .61 
C615 ~Nltro,odlphenyla.lne .46422 .51184 10.26 • 
C625 4-8rOlOphenyl-phenylether .22059 .22842 ).5J 
C630 Hexachlorobenzene .28569 .25556 10.54 
C635 Pentachlorophenol .18040 .1428 17.81 • 
C6 .. 0 Phenanthrene 1. 00521 1.10441 9.87 
C645 Anthracene .99524 1.12117 12.64 
C650 Di-n-butylphthelat. 1.29896 1.3269' 2.1' 
C655 Fluoranthen. 1. 09769 1. 04812 4.4S • 
C530 Terphenyl-d14 1.m11 1."'U' 1." 
[715 Pvrene ..... M24.·1.J50.. 1.59 
::720 Butylbenzylphthalat. . '; .• VM2 .8lN2 4.13 
Cn5 3,3'-Dlchlorobenzidi~ ~~.l2724 .44116 '4.79 
C730 BenZOlalanthracen. .1_4a1~W" 5.15 
e735 blst2-Ethylhexyl)phth.lt 1.1t'12 1.IJlIt 1.64 
C740 Chrl,l$ene 1.'1286 1.2644t 2.89 

RF - Response Factor fro. daily standard file at 50.00 UGI~ 

RF - AveraQ' Re,ponse Factor fro. Initi.l Calibration For. VI 

\. , Diff.rence fro. oriQinal averaqe or curve 

--

~ - Calibration Cheek Co-oounds (.) SPCC - Syst •• Perfor .. nc. Cheek Co-ooundl (II) 

For. VII Paqe 2 of , 

BZT0104(e)011877 



ContlnuinQ Calibration Check 
HSl. C4~ounds 

, No: . Callbrat Ion Oate: 10/12/99 

--------------------------
ractor: ECOUA 

Contract No: Laboratory 10: >8f550 

rn~trument :0: GC/MS 0 In I t ial Ca ilbrat Ion Date: LO/09/99 

CJlIIOound RF ~iH etC SPCC 

------------------------------ ------- ------- ------- --- ----
C760 Dl-n-octylphthalate 1. 67273 1. 91212 14.31 • 
C765 3enzo(blfluoranthene 1.43499 1.41939 1.16 
e7l0 Benzo(klfluoranthene 1. 09423 1. 33215 21.74 
C775 Benzo(.lpyrene 1.18229 1. 23735 4.66 • 
C790 Indeno(1,2,3-cdlpyrene 1.17819 1.14998 2.40 
C785 Olbenzo(a,hlanthracene .91J22 .90776 .60 
C790 8enzo(q,h,l)perylenl .97967 .94077 3.97 

- .: ... . 
~t. .. . 
• " - c. 

RF - Response Factor fro. daily stand.rd File.t 50.00 UGlIl 

RF - AY!raql Respons. Factor fro. Initi.l Calibr.tion For. UI 

, Differenc. fro. oriqin.1 .veraql or curve 

- Calibration Ch.ck C4~ounda (I) 

For. UII P.QI} 0' ) 

-

BZT0104(e)011878 
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Quant OutDut File: ~8~~50::QT 

MI~C: INST.IO: GC/MS 0 

I d F 1 Ie: 1 02 EPA: : GM 
Title: DAILY CALIBRATION STANDARD 
L~st C~llbratlon: 891011 10:02 

Ocerator 10: SHERR I 
Qu~nt TIme: 891012 08:26 
Inlected at: 891012 07:31 
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Title: DAILY CALIBRATION STANDARD 
La~t Calibration: 891011 10:02 

Oo'!rator 10: SHERRt 
Quant TIme: 891012 08:26 
In1ected at: 891012 07:31 
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Operatc~ ro: SHERR I 
Quent Time: 891012 08:26 
In1ected et: 891012 07:31 
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SfLt 1 
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Operato,. [0: SHERRt 
QII...,nt Time: 891012 08:26 
lnlected at: 891012 07:31 

T [C Pl!loe ... 

8TLt 1 

BZT0104(e)011882 



QIIANT REF-'IJRT 

,,"ator fO: 
'Jutput F\ Ie: 
Ui'\ t a F I I .. : 

N.~ml!: SSJ"050 

SHERRl 
..... SFC;50: :QT 
> ~F~5 0: : C4 

M I 5 c: ( NS r . 10: GC-':'1S D 

1 D F \ I I!: I O:.'t::::PA: : I..,M 

:.lllan t 

Title: DAlLY CALIBRATION STANDARO 
l,'\~t CalIbratIon: 8911111 10:U2 

"'I!\J: 6 1.11 J.~n t I j ;,11!! : 

In11!r.tl!rj at: 
U,!ut,on 1-",,~tC'll": 

R.T. Sr."!)n. 

8"'11112 07:~1 

1. 11:/UlI:' 

BILt 1 

Ccnc Un 1 t 5 

------------------------------ ----- ----- -------- -------- -------
1) *C131l 
'2) lS50 
3) C=.AC; 
4) cn~ 

? ) C}'25 
6) CS30 
7) C3 3~ 
8) CS40 
91 C34C; 

10) r: ,~~ 0 
11 ) C3C;C; 
~2) (:360 

C36~ 
(:370 

,I ) C37C; 
16) *(:140 
17) CS20 
:8) (:410 
19) C41~ 

'/0) 1,'420 
'21 ) C42~ 

'/'2) C430 
'23 J C43C; 
',,'4) (:440 
'2'5 ) C44C; 
.... 6) L:4., 0 
2?l C4C;C; 
"1-3) L460 
'29 ) C46C; 
~O) C4JO 
31) *CI~O 

~ '2 ) LS25 
33) CSC;C; 
~ 4) CC; 1 0 
35) CC;tC; 
~6) C~20 

371 C~'2~ 

(:G;30 
C53C; 

) CC;40 
41 J CC;45 
42) C550 
4JJ CC;~C; 

1.A-D\cnlorobenzene-d4 
'2-Fluoropn~nol 

Pnenol-dC; 
Pnenol 
b\~(2-Cnloroetnvl)etner 

2-Cnlorocnenol 
1.3-01cnlorobenzene 
1,4-Dlcnlorobenzene 
81! n zv 1 a 1 cono 1 
1,2-0Icnlorobenzene 
2-Metnvlpnenol 
blSl2c n lo r Oisopropylletn 
4-Methvlchenol 
N-Nltroso-dl-n-propvlami 
He~acnloroetnane 

Naphthalene-d8 
Nltrobenzene-d~ 

Nitrobenzene 
l~l)phorone 

2-Nltropnenol 
2.4-01metnvlpnenol 
8enzoic aCid 
bl~(2-Chloroetno~~)metn. 
2.4-Dlcnlorophenol 
1,2.4-Trichlorobenzene 
NaPhth",ne 
4-Ch lo.-nfline 
Hexach'~obutadiene 

4-Chlo~~'-methylDhenol 
2-Meth~Ir.Dhth.lene 
Acenapftthene-dlO 
2-Fluoroblphen~1 
2.4,6-Trib r omopnenol 
Hexachlorocvclopentadlen 
2,4.6-Tricnloropnenol 
2.4.5-Trlchloroghenol 
2-Chloronaphtnalene 
2-Nitroenl1tne 
Dlmetnvlphtnalate 
Acenapntnylene 
3-N\ t roan i 1 ine 
Acenaphtnene 
2,4-0\nitrophenol 

12.70 
9.1',8 

11. 86 
11."'0 
12.07 
12.25 
12.60 
12.73 
13.04 
13.19 
13.36 
13.44 
13.71 
13. J9 
14.01 
1')."'5 
14.11 
14.16 
14.76 
14."'8 
15.08 
15.32 
15.32 
15.60 
15.85 
16.U1 
16.14 
16.49 
17.40 
17.ti2 
20.63 
18.81 
22.72 
18.43 
18.60 
18.71 
19.10 
19. ~8 
19.94 
2U.22 
20.46 
20.71 
20.73 

317 
27 

237 

2~7 

'l74 
308 
320 
350 
.~65 

381 
~89 

415 
422 
44j 
6}0 
45 J 
4~8 

516 
')37 
546 
~69 

569 
.,96 
620 
636 
648 
682 
769 
tHO 

1080 
"'05 

1281 
~69 

885 
895 
933 
960 

1014 
1041 
1064 
1u8S' 
1090 

34817 
611.,C;, 
65886 
8~"'16 
68438 
61~~~ 

69259 
7U~94 

38033 
66"'64 
~5663 

121121 
54957 
50~72 

33125 
1324'J2 

71674 
6~4~5 

123634 
38-;41 
60179 
34".,9 
81932 
~31'l4 

60426 
183]"'0 

73625 
34441 
52099 
98~15 

79031 
132~j3 

20788 
4')412 
39733 
41649 

115045 
362J7 

132944 
20(1695 

33921j 
124~jO 

16287 

40.00 Ur,;/mL 
., 'l . .I JJ lIL';/ mL 

52.46 UG/mL 
"6.119 UG/mL 
C;3.47 UG/mL 
"2. 1 U Ul"/mL 
~1.2J UG/mL 
.:; j. '~' ~ UG/mL. 
5\.40 UG/mL 
G; 1 .97 Ul"/mL 
52.45 UG/mL 
~.~ . 78 Ut"/mL 
49.34 UG/mL 
., II. t:l4 Ub/n-oL 

52.69 UG/mL 
4U.UO Ut:;/mL 
~1.77 UG/mL 
~2.48 Ub/mL 
49.87 UG/mL 
49.6" UI";/mL 
50.87 UG/mL 
61.39 Ul:i/mL 
~'l. 23 UG/mL 
4tt • 00 lIC';/mL 
4~.01 UG/mL 
"'2 . 12 lIGi/mL 
~ u. 35 UG/mL 
47.24 lIG/mL 
46.48 UG/mL 
48.26 U6,'mL 
4U.00 UG/mL 
~2 . 89 Ul",'mL 
43.08 UG/mL 
61.13 Ul:i/mL 
49.68 UG/mL 
4tt • 14 L1l";/mL 
C;1.74 UG/mL 
"U.02 UGi/mL 
47.62 UG/mL 
~ 1. U2 UL;;/mL 
46.14 UG/mL 
C; 1 . 19 ULi/mL 
~'2.07 UG/mL 

98 
9" 
99 
9~ 

86 
9,' 

1..' , ,,-

91) 

."", 

92 
91: 

94 
f .... 

• "y , 

9J 
l:i4 
97 

'" ~ 
9\ 

~'~ 

;:3 
9~ 

9J 
9~ 

/9 

L...il.' ..,., , 

94 
8~ 

7'9 
EW 
J:H:I 

"'I-: 
71 

BZT0104(e)011883 



Comcound R.T. Sc~n. Al"l!!e C.-·ne : In 1 t ... Cl 

------------------------------ ----- ----- -------- -------- -------
C:~60 4-Nltrognenol 211.t:f7 11113 1:t~'28 4L 17 Ub/mL 8-- ) ) CC:;f)c; Olbenzo;uran 21.13 1128 1'57141 15 I) • 73 UG/mL 8::1 

~6) C'? 70 2.4-01nlt r otoluene 21.14 11"19 4UlI16 46.lI3 UI~,'mL 8' 
47) C'-;4~ 2.6-0\nitrotoluene '20.10 10~9 33183 41.55 UG,'mL 7') 
.:.8 ) L'''~O Dl~t~vloht~elate 21.t:fl l'193 141:' ~ 9 4'5.H6 U:";.·'mL "'.., 
49 ) Co.:.; ':l'5 4-I~h 1~"'lJohenvl-o~envlet~ 2'2.02 1'214 6'21319 4"'.78 UG/mL 9';0 

'., (I ) L"'90 Fluorene 2'1..t16 1'.n7 1311:'."'2 "''1. .. \ ~ UI';,'mL 9" 
"1 J C'590; 4- NIt r ~ o!I n \ 1 \ n e 22.09 12'20 32622 46.63 Ui;/mL I3H 
'., '2 ) ·C160 P~eno!lnt~"'ene-d10 24."'5 '\4'56 13'5'1 "'5 4U.IIU Ub/mL 8 '\ 
c:; 3 ) C610 4.f)-D\nltro-2-met~vlp~en 2'2.24 1'2'15 '26266 51J.36 Ui;/mL· ~~ 

'~, 4) Lt.15 N-Nltrosodlo~envlamlne 22. H 1'/43 8~4)3 "'1. 13 lIb/mL "",' 
'? c:; ) C6'2'5 4-8romoo~envl-p~envlet~er 23.31 1337 3859Jl 50.'26 UG/mL 84 
',:,6 ) (:630 He~o!Ic~lorobenzene 23.74 1 .~ ,'9 4,} 176 47.'?8 Ul';/mL 9 • 

0;7 J C6~c; P~nto!lchlorog~enol 24.18 14'21 '25051 47.38 UG/mL 91 
' ... 8 ) (:640 P~eno!lnt~rene 24.61 '1462 18~'?81 '51.118 UG,'mL 9 ~ 

'59) C64'5 Ant~ro!lcene 24.72 1473 189397 51.18 UG/mL 93 
1',0 ) (.650 Dl-n-butvlghthelate 26.11 1,..,06 224HI3 47.49 UG/mL 8,~ 

(1) C6'?C; F\lJorenthene 27.80 1768 177191 43.85 UG/mL 96 
62) ·C170 Chrvsene-d12 31.81 2151 71,~~6 40.1I11 U(~/mL 90s 
63) C530 Tep"ohenvl-d14 28.76 1860 120246 51.80 UG/mL 90 
64) C715 Pvrene 2tL 41 Hf26 171742 '?2. H UG/mL' 9'£ 
6 C; ) C720 8u t vlbe n zvlghthalate 30.07 198t; 74872 47.32 UG/mL 91 
t'o6) C725 J.J·-Olc~lo~obenzldlne 31. "9 2130 394U3 6~.4!1 UG/mL 8t:f 
67) C730 8enzo(a)anthracene 31.71j 214t; 120199 47.66 UG/mL 90 

C735 blsC2-Ethvlhexvllghthala 31. 81 2151 92ll:~2 46."12 UG/mL 9' 
C740 C~rvsene 31.90 2159 112778 47.06 UG/mL 8;' 

~ ) -C175 Pervlene-d12 38.35 2774 56ft:f9 40.110 Ul~/mL 9,£ 
71 ) C760 Ol-n-octvlgnthaLate 34.14 237' 134300 47.87 UG/mL 81'.1 
/2 ) C765 8enzoCb);luo r anthene 36.26 2575 99622 42.41 Ub/mL 94 
:'31 C770 8~nzo(k)fluoranthene 36.38 2586 93565 5t;.37 UG/mL 96 
/4) (:775 8enzo(alovrene 38.lI4 2744 86'107 48.40 UL~/mL 94 
;''5 ) C780 IndenoCl.2.J-cd)cvrene 46.32 3ljJ6 80763 47.42 UG/mL 91 
·'6 ) C78t; Olbenzo(a,h)anthraeene 46.48 '551 63;1')8 47.85 Ub,'mL 8;1 
77) C790 8e n zoCQ,h,ilgervlene 48.72 3765 66076 47.38 UG/mL 89 

* Comgound is ISTD 

.;.. 
..... '. 

~~ 
~, 
~4 ...... 
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88 
SEMIUOLATILE INTERNAL STANDARD AREA SUMMARY 

Name: Ecova Corporation 

."b File 10 (Standard): 

n!l t ,. u me n tID: 70 2 

I rSl(OCB) , 
AREA i' RT 

, r S2 (NPT) 
AREA I 

Oate Analyzed:lO/10/89 

Time Analyzed: 8:26 

, IS3 (ANT) 1 -RT 1 . AREA I' RT 
1.---.... --.-I ... ·····.-t· .. ·--I·········· ·-·~·-,--·---··-·f·-·-··, 
I 12 HOUR STOI c; :3 699 . , 12. 65 , 2 17485 • 15.921 133938. , 20.601 
1----•••• -••• ,----------,------,------.··· •••••• , •••••••••• J •••••• , 

, UPPER LIMIT' 107398. 1 434970. 267876. , ...................... , ...... ,-_ ........ ······1··········1······ 
, LOWER LIMIT 26849. 1 108743. . 1 66969. 1 
1-·····_---·· ··_------·1 ... ··.1·········. ······t··········,···.·· 
I EPA SAMPLE 
1 NO. I············ ...... __ •. , ..•... , ••••••.••• --.·.-f-· .. ·· .. ··, .... ·· 

0112062-01 48598. 1 12.641 1839152. 115.911 109247. 1 20.58 
"'12078-01RE 49744. 1 12.6151 1~4037. 1~.901 100660. I 20.59 

,2081-00MS '~'2'" J 17 •• ~tk#".,." ~l ••. HtL .•• 4i~ ... -"'.-l&.C;6 
~t2062-02 C;468~. 1 12.631 203827. 1 115.901" 1128'8. 1 20.57 

yC;12081-01 .,7961. , 17.6'" 2H.""-f'~11J':89't· 14""'. t 20.!'6 
0612081-02 "47". ',l ••• ~t. 2'48 • ..,...l.S . .,....,· 1.1"9.. I 2&.56 
07t2081-01MS 478151. '"12'-•• ~''' l"J'~·" .• .., •• ~ 82 all. r f;"2a •• o 
0812081-01MSO ;36)1 .. ~ 12 ....... 211-.UZ.ttr;"F 1,. .. '.... t 20.;8 
0912081-03 ,,.r.,,* ...... ..,..1IL!-.... ,.'~'1 ••• 1I1.1 ..... ~ 20 •. ~8·f 101 ___________ 1 ______________________________________ __ 
111 ________________________ 1 ______________________________________ __ 
121 1 ____________________________________ __ 
131 1 ______________________________________ __ 
141 1 ______________________________________ __ 

1 c; 1 t ______________ __ 
16 1 L , ________________ _ 
17 I , ___________________________________ _ 

18 I ..,. 1______ __ _____ _ 
191 ,... , __ _ 

~ 0 t I ------211 1 -----221 1 ------
IS1 (DeB) • l,4-0iehlorobenzene-d4 
152 (NFT) • Naphthalene-d8 
IS3 (ANT) • Aeenaphthene-d8 

05qe 1 of 1 

UPPER LIMIT • • 100_ 0' internal sten.ard area. 
LOWER LIMIT • - ;0_ 0' internal .tandard area. 

BZT0104(e)011885 



• 
ac 

SeMIUOLATILE INTERNAL STANDARD AREA SUMMARY 

Name: ecova Corporation 

3 0 ~ lIe I D (S t <! n d a" d ) : > SF515 Date Analyzed:10/10/89 

r . .3 t ,.. OJ men tID : . .., ... 

I 154l PHN) I 

Time Analyzed: 8:26 

ISJ(PRY) 
I ARE~ *1 RT 

1 1'55 ( CI~Y ) I 
1 AREI~ #1 RT AREA # RT _.-.. -.-.- ·~·-··I -I 12 HOUR STO 1 243355. 1 24.511 1483 1;8. I 31. 78 144746. 3:3.291 

,·······--···1---·······,······,···········,······ •••••••••• . -_._. 
1 UPPER LIMIT 1 486710. 296716. 289492. 
1······ __ · __ ·,· __ ······-1······,···········,······ •••••••••• • ••••• 
I LOWER LIM I T I 12 1678 . 1 741?9. 1 72373. 
1··----·.·.··,·---····.·,.·····1------··--·,······ •••••••••• . ... _. 
1 EPA SAMPLE I 

NO. 
1-··---·-----1··---·····1······,··········,······ ...•............ 

01'12062-01 177039. I 24.511 116867. I '1.78 100535. 38.29 
0212078-01RE I 152042. , 24.501 36780.*' '1.85 53195.*' 38.46 
0312011-00"" t 28202 .. ··· t 2.~··1 ..... t"~·~·· .. ~ .... 19t1 •• ~ ~·~·'9 
~412062-02 1 158S37. 1 24.491 1Q2644, _ L. '1. 7~' 91595. 1 38.23 

12081-01 1 2426.4- • 2 .... • .. t~IJI2·~ r' Yr. ~.,. .. ·t:19ec1J51tt -,--",1& 
) 12081-02 t 29).,.. .... ,~ 2-"._.~Hg .~_.~» .. ~etl '''~h2& 

,,7f2081-01MS l 21l73i~a , ~"';'i.+- l.,_ .... ·~ ~t". 7tQ:. 12·2999"."' "'Je". 21 t 
0812081-01MSO 1 22'73 •• L. 24.. -1':: _l_ •• r .... ;:,.-~r. 7.~" 12Y4l990-.: .... ) •• ~. 
0912081-03 I 22872a. • 24 •. '~' ~~ .. ,.,...»-~ ~, ........... 3a.21l1 
101 1 , -' I 
111 I , _I I 
121 I 1 , , 
131 I I -' , 
141 , , , , 
151 I I -' , 
16\ I t I , 
171 , I -' , 
181 t· ;. 

* • , , 
191 l .~ , , , 

t 
2 I) 1 , .... - . , 1 I 
211 I 

. 4 . • , I .~ :--

221 I t I I , 
(54 (PHN) • PMenanthrene-dl0 
(S5 (CRY) • CMrysene-d12 

UPPERL.IMIT • • 100" 
of internal stansard are •. 

I56 (PRY) • Perylene-d12 LOWER LIMIT • - SO" 0' internal standard area . 

• Column used to 'laQ internal standard area value. with an a.terisk 

~r 1 0 f 1 

FORM VIII SV-2 1/87 Rev. 

BZT0104(e)011886 



88 
SEMIUOLATILE INTERNAL STANDARD AREA SUMMARY 

lb I- J 3m,,: Ecova Corporat ion 

~b Flle to (Standard): >8F538 

rSltDCS) I 
F4REA #1 RT 

Date Analyzed:10/11/89 

TIme Analyzed: 8:27 

152 (NPT) I 
AREA #1 RT 

-
153(ANT) 1 

AREA ., RT 
,------.. -- .. ,--.... --...... _. ··········,······1··········,······1 
I 12 HOUR STDI 06277. 12.61 255362. 1 15.871 165494. 1 20.551 
1·_····_·----1-·----·_·- ...... ··········,······,··········1 ..... ·1 
1 UPPER LIMIT 1 132554. 510724. 330988. 
(_····_····_-t··.··.·_-- --.... ·········-1······1··········,·· ... -1 
1 LOWER LIMITI 33139. 127681. 82747. 
1--···--··---1-········· ...... ····--····1······,·······--·,.·· ..• 1 
1 EPA SAMPLE I 
I NO. 1 ----_. __ .... _,_._ .... _.-
2062-03 

21S8LK2 
11312091-02 
0412091-03 
05 , ______ _ 
06 1 ______ _ 

58464. 
68682. 
66586. 
57109. 

071 ____________ _ 
0::31 ______ _ 
09 ' ____________ _ 

•••••• 
12.62 
12.61 
12.61 
12.6S 

•••••••••• •••••• J •••••••••• • ••••• 
2303S0. 1S.871 146783. 20.55 
2670;i'3. lS.881 ·177013. 20.54 
263391. 1S.86 1759S4. 20.55 
230716. 1S.90 161126. 20.58 

101 ___________________________________________________ __ 
11' __________________________________________ _ 

12' -------131 ________ , ________________________________________ _ 
141 , ( ______________________________________ _ 

1 '? 1 t.,- #<'<"" r --------10 I 1 ...... - '-=. ,_________ _ ____ __ 
171 t """ , -----1:3 1 I f ----191 1 , ___ _ 
201 1 I -----211 , __ _ 
221 1 -----

IS1 (DC8) • 1.4-0ichlorobenzene-d4 
T~2 (NPT) • Naphthalene-dB 

J (ANT) • Acenaphthene-dB 

UPPER LIMIT - • 100_ 0' intern.l st.n •• rd .r ••. 
LO~ER LIMIT • - SO_ 0' intern.l st.nd.rd .re •. 

• Column us.d to flaq lnt.rn.l stand.rd .rea values with an .sterisk 

~qe 1 of 1 
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BC 
SEMIVOLATILE INTERNAL STANDARD ARE~ SUMMARY 

3 b i= 1 1 '! ; 0 r'3 t a,., CJ a r ,:j J : >8F?39 

70 '2 Time Analyzed: 9:27 

lS4l PHN) 1 
~REA 1-1 RT 

ISS (CRY) , 
ARE~~ ~~ 1 RT 

l.S3 ( PRY) I 
'ARE~ # I RT 

I 12 .... Olj~ SiDI 173536. I 38.101 
1=_a.2_ •••• --I---- ..... - ...... , .......... , ...... ··········,·····-1 
I UPPER LIMIT I 620624. 410320. 347072. , ....... ----.1-- ........ · ... ··1·········-1······ .......... , ...... , 
1 LOWER LIMITI 155156. 102580. 86768. 
i-- •••••••••• , •••••••••••••••• ,··········1······ ··········,·.····1 
I E?A SM;,PLE 1 

1 NO. 1 , .......... _-t---............. ······.··-1····.· .•........ , ...•.. , 
0112062-03 220754. 24.47 150223. I 

~ IS8LK2 338105. 24.46 234842.' 
.JI2081-02 329411. 24.46 262894. 1 
~12081-03 304126. 24.49 225899. I 

31.71 
31.69 
31.70 
31.72 

126774. 
19521S. 
227439. 
191'92. 

38.181 
38.131 
38.141 
38.171 

u? ,_______ , ____________ _ 

061_______ ,____ , __ _ 
071_______ , _________ . , ________ _ 
1381 _____________ , _, __ _ 
091 , , _______ _ 
101 , , _____________ __ 
111 ,_, _________ _ 
121 , , ---131 t I ----141 , , ----151 ________ l~n----------·~·ti~· _______________ , ____ __ 
1"'1 I" - I.~.- ,------'J _____________ .~p.~?~,------~~-----

171 ____________ t~-~·~;~~: __ ----.------- ' _______________________ __ 
8 •-'-". -------, 1· I ~ I;.: I 

191-------------I:-·~)t~~~~n------,.------ ,------
.: 0 1 ____________ , . .... -------, :::.-___ - _-
'2 1 I ___________ ' _______ ,_____ _ _______ . , ___ _ 
~21 ________ , _________ ,_______ , ____ __ 

UPPER LIMIT • • 100_ 154 (PHN) • Phenanthrene-d10 
ISS (CRY) • Chryaene-d12 
156 (PRY) • Perylene-d12 

0' internal stenaard area. 
LOWER LIMIT • - 50_ 0' internal standard area. 

~ Column used to 'laq intern.l standard are. ~.lue. with .n .sterisk 

~Qe 1 0' 1 

FORM VIII SV-:Z 1/87 Rev. 
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88 
SEMIUOLATILE INTERNAL STANDARD AREA SUMMARY 

~c Name: Ecova Corporation 

'Jb Flle 10 lStandardJ: ~8F550 Date Analyzed:10/12/89 

-'3trument ro: 70 '2 Time Analyzed: 7:31 

I31(OC8) , 
~REA *' RT 1------------1··---···.-1···.·· 

1 12 HOuR STOI 34817. J 12.70 

r------····--I-----··---I--···-
I UPPER LIMITI 69634. 
1-···---·--·-1---·--···-1····--
1 LOWER LIMITI 17408. , 
,···········-1---·······,···_-· 
, EPA SAMPLE , 
, NO. , 

I52(NPT) , 
AREA t' 

--------.-
132472. ...... -... 
264944. 

•••••••••• 
662'6. 

•••••••••• 

IS3(ANT) , 
RT AREA I' RT .... -. _ ......... ······1 

15.95 79031- 20.63' 
• ••••• • ••••••••• ·····-1 

158062. 
•••••• . .. _ .. -... ······1 

39515. 
•••••• • ••••••••• ·····-1 

I·.-···-·-·--I-~···· •• ·.,····· • ••••••••••••••••••••••••.....••. 
• 'EDZ81MSD , 39656. 1 12.69 155459. 15.9S 94660. 

2067-00MB , 3757'. 1 12.68 155560. 15.94 96"8. 
; 12~'-00MB2. L. 43'U.· to- t~. 6~"'--IIi''''JiP:'-.fIL· t~. HF-ttr90'7. r 

,,412070-01MS 27985. 1 12.681 11189S. 1 15.941 686'6. 1 
01512081-02 3'89;". ~-~".~.-!~"""'''''''l''.~'''' 9 ... ""··' 
061EDZ80RE 38659. 1 12.68 153523. 15.941 91421. 
0712067-02 31913. I 12.67 129149. 19.931 82007. 
081EOZ97 38809.112.68 152971. 15.94 911". 

20.63 
20.61 
2f1.61 
20.61 
2fJ.61 
20.62 
20.61 
20.62 

1)9 , _______ ________ ' ___ __________ _ 

101 1 -------- ___ _ 111 1 ________________ _ 

121 t -----131 1 _________________ _ 

1.:. I . t . ~ .. 151 ,_-_. ____________________________ __ 

161 , ____ __ 
171 t __________ _ 

1:3 I '-~'" t·· 
19 I --.-.-.--------201 1 __ _ 

211 1 ------221 1 ---
151 (DCB) • 1.4-0ichlorobenzene-d4 
IS2 (NPT) • Naphthalene-d8 
T~' (ANT) - ~cenaphthene-d8 

UPPER LIMIT • • 100_ 
of internal stansard are •. 
LOWER LIMIT - - 50_ 
of internal standard are •• 

Column used to flaq internal standard area value. with an asterisk 

~Q. 1 0 f 1 
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SEMIUOLATILE INTERNAL STANDARD AREA SUMMARY 

j~me: Ecova Co~po~ation 

~b ~lle 10 (St~ndard): >8F;;0 

"\ '5 t: r u me n tID: 7'0 '2 

134lPHN) I 
ARE~ i RT ,_._. __ ._ .... , ..... _ ..... -.... 

! 12 HOUR STOI 13;1;;. 24.;4 

Date Analyzed: 10/12/89 

Time ~nalyzed: 7:31 

IS; (CR'Y) I 
AREAl .1 RT --.. --_ ... ,_._ ... 
71356. I 31.81 

I 153 ( PRY) I I . 
AREA #1 RT I -·········-1-·····, 
;6189. I 38.3;1 

,.-.---------,---.... --- --_.-........... , ....•. ··········t······, 
! UPPER LIMIT! 270310. 142712. 112'78. I 
l-- •• --_· •• ·_, •••• •••• •••••••• ··········1······ ··········t··--··I 
I LOWER LIMIT! 67;78. 3;678. , 29094. I , ........... _, ....... _.- .... -- .......... , ...... ··········1······ 
1 EPA SAMPLE I 

,.jO. 
1 •••••• ___ ••• 1 ••••••••••••••••••••••• 1 ••• ' •••••• -_ •••••••• , •••••• 

011EDZ81MSO 173754. 24.54 11'101~.' 31.79 91056.' 38.34 
0212067-00M8 177869. 24.53 10981:2.' 31.79 86247. I 38.33 
-~120i'-OOMB2 19899 .... t· 2 .... .,Yr- r2'~71r:-T ~t'.""r tt)~"""'''''·~''.32 

12070-01MS 120929.' 24.53' 7127.:1., 31.78' 575'0.·' 38.31 
~12aal-02 16~C).""""" 24.1Ja.--)-.Wi ........... ·M.,. .. ' .~~-~ .. ·} ... O 

.,,6IEDZ80RE 163870. 124.53 116148.' 31.81 109348. 138.'8 
0712067-02 150036. '24.53 9158EI.' 31.79 7'784. 138.33 
081EDZ97 160645. I 24.54 10283L' 31.81 91847.' 38.38 
1)9 I ______ , ,___, __ _ 

101 , 1 I ------ --------,--- ----- --------- ------111 ______ 1 ________ ,_, , __ _ 
121 ________ , __ I , __ _ 
13 I ______ 1 _, 1 __ _ 

141 I I , I 
1'>1-------, I _, ,---
16 I I , . 1 , ----171 'f: , I ---181 r , _, , __ _ 
1~' , -.. I I ---2 I) I It' ---21 1 r· t' I ---'2. '2 \ I I , ---

UPPER LIMIT - • 100_ IS4 (PHN) • Phenanth~.ne-d10 
IS; (CRY) - Ch~ysene-d12 of internal stan.ard area. 
IS6 (PRY) • P.r~lene-d12 LOWER LIMIT - - 'O_ 

af internal standard area. 

Column used ta Flaq internal standa~d area value. with an asterisk 

~I_ 1 of 1 

FORM V I I I SV-:Z 1.187 Rev. 
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SEM I UClA TI LE 
!RGAH ICS At«. YSIS DATA HET 

Laboratory Ha .. : Pacific Northwest Envlronlental Lab. 
PrOject NUiCer: 891005-10 
SallP 1 e rta t r I x : So II 
Concentration: Low Dilution Factor: 1 
Sa"",le wtlval: JO Q 

Date Extracted: 10,09/89 
Date Anaio.,I6:ed: 10/10/89 

C.A.S. 
Nullber 

9~-~7-8 

120-83-2 
~9-~0-7 

88-06-2 
9~-9~-4 

8i'-86-S 

2-Chlorophenol 
2,4-Dlchlorophenol 
4-Chloro-3-lethylphenol 
2,4,6-Trlchlorophenol 
2,4,~-Trlchlorophenol 

Pentachlorophenol 

ii" 

UGlKG 

330 
330 
330 
)30 

li'OO 
1i'00 

U 
U 
U 
U 
U 
U 

Lab SllPle: 2081-00MB 
CustoMr SlIP Ie: HA 
SI~le Description: Method Blank 
Date Collected: HA 
Tile Collected: HA 
Date Received: HA 

~t¥ 
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! 
1 
, , 

! , , 

UI.l. 

C I 

2031-00"8 
TIC 
.00 

J, 0' I,. 

-l 

• J." .. 
900 

1« • ! 

-

o~ t I!II F lIe: > 81- ., 18: : r: 1 
!'J,I\me: '<'lI81-0UMB 

Quant Output File: ~8~~18::QT 

Ml~C: lNsr. (0: GC/MS 0 

Id FI Ie: IU'lEPA: :I~M 
fltle: DAILY CAL(8RAf(ON STANDARD 
Ll!IIst CalIbration: 891UIO OY:42 

Op~rl!lltor (0: SHERR I 
UUl!llnt TIme: 891010 12:37 
Injected at: 891010 11:41 

TIC pege 1 

8TL. 1 
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290000-1 , 
1 
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"oeel 
80v,j,:" .. 

iN., I • 
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" ~ 

I 
I 

I 
,oooiJ~fi' w~U~L~~L-~~ 

20.0 21.0 U;231:0"2J:;i2~:,j 2':0 2t.'o"2.:0"2~:O 3J:O II 

-

o~ t. ~ F \ ll!l: > er- " 18 : : C 1 
N~me: '/1181- 0 tlM8 

Quant Output File: ~8F~18::Qf 

M\se: INSf. 10: GC/MS 0 

I d F I Ie: J D~'EPA: : l .. M 
T\tle: DAlLY CALIBRATION STANDARD 
Last Caltbratlon: 891U10 09:42 

Opl!lrat.~r 10: SHERR I 
Quant T1me: 891010 12:37 
lnll!lcted at: 891010 11:41 

TIC page 2 .~ .. -.,.. 
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: ~lh o·5F'~J.i 35.0-500.0 UI,&. 20a1-00M8 
TIC 

3200CioJ 

28000~ , 
1 

2~OOO~ 

1 
ZCQCC1 

1 ·_~_·1 ~"""'-"'3 

l'OOC~ 
-1 

aoov· 1 

~ooo 

2200 2400 2~OO 2~00 
, I 0' I , 0 n n c I ," , o. • t 

300" 
I, t, , I 

Da t a F \ Ie: > 8Ft; 18: : Cl 
N""me: ~(l81-0IlM8 

Qua~t Output File: A8~~18::QT 

M\~c: INST. 10: GC/MS D 

I d F lIe: I D2EPA: : GM 
T\tle: DAILY CALI8RATION STANDARD 
La~t CalIbration: 891010 09:42 

Operator 10: SHERR! 
Quant T\me: 891010 12:37 
Injected at: 891010 11:41 

TIC page 3 o. ~: 0-
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!~il. ~·9F'~.u l!5.IJ-!500.0 .. ~. 

3~OOOj 

.j 

29000"'; 
; 
1 

2.00,j'~ 

"j 
~1""1""o""t~.! .. , 

-."'''''''V., ..f 

"1 
l.~V':":": 

~ijijvv, 

3200 
I. 60. C I C 

IN.~ •• 

1900 
. I . 

4000 
! 

30&00 
0100 I 

4000~ ~ ... ~ ______ .-~ ____ ~~~ ______ ~ __ __ 
I ~ ... ilL 

Jr-. -4..,'2'r ..... O',...,' ... 4...,~,...: .... O ... ' ... 4..,,: .... o ... ' .... ' ... ~.,J ... :I)..,' ... ' .... ,,"T/ .... 0"""" .... ,:;~. 0 ...... ' 4 .... '.TI ..... 0 ... , ... , .... , ,TI .... 0 ... ' ... , 115""OT/ .... 0 ...... 115 ... , 1T' .... ,., ... , -1I5.-y'i. I) 

DatI!! F\ Ie: >BF-t;t9: :C1 
N~me: :lu81-DUMB 

Quant Output Flle: AB~~18::QT 

M\$c: INST. 10: GC/MS 0 

Id Flle: ID'lEPA: :GM 
f\tle: DAILY CALlBRATION STANDARD 
La$t CalIbration: 891010 09:42 

Op~rator 10: SHERR I 
Quant T\me: 891010 12:37 
Injected at: 891010 11:41 
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III IAN r R~ tJflR r 

~~~to~ 10: SH~~Rt 
I III t nlJ t F I I fI!: "8~" 18: : C3 
1)~tM FI I",,: >H'=-518: :C1 
N~;TI'-: '2 UH 1-0 OM8 
M 1 ~r.:: ! No..; r. In: GrjMS 0 

10 F lIe: Jl)''''~:PA: :I..;M 
fIt I fI! : DAILY CAL I 81-!'A r ION STANUARO 

I ."I.,! t t.:~ I I b ~ o!'I t 1 C\ n : 1:1 '" 1111 Il O~:42 

Cnm"ound 

------------------------------
1 ) *I~ I.Hl 1.4-0\cnlo~obenzene-d4 

'2 ) Lo..;')O 2-FJuC\~C\C'nl!'nol 

.3 ) CS4') Pn,-nol-r1'? 
1 1'1 ) *1' I 40 N"""ntn,lllene-r18 
1) ) CS?O Nlt~obenzene-d5 

'12 ) 1:430 BenOZOlC ,IIr.ld 
H) *C'''O Acenaohthene-dl0 
~? ) l:S2') 2-Fluo~obl0henvl 
~ 3 ) CS"5 2.4.6-r~lbromopnenol 

>;2) *,: 160 Phenanth~ene-t110 

61J) C65n Ol-n-but~lohtnelete 
~ ., ) *C[70 Cn "'\)eene-d 12 

cssn Te~phenvl-d14 
C)3,) ble(2-Etnvlnexvl)phtnala 

.1 ) *C[7') Pe,..vlene-d12 

* Compound Ie [STO 

.' 

Q Ion 
-----
lr;'I.O 
11'1.0 
99.0 

1_~~. 0 
82.0 

1'l.'l. a 
164.0 
1"/'/.0 
330.0 
HIM. 0 
149.0 
240.0 
244.0 
149.0 
264.0 

I.hi""nt 11m",,: 

Inler:tet1 ~t: 

LII Ilit Inn ~Mr-.tn~: 

SC,I!In* A~fI!e 

H"": :1'1 U ., ...• : ~ .. ' 

8 ""1 lJ 1 IJ 1 1 : 4 1 
1.11:::11111 

c,jnr: Un I t.~ 
----- --------- -------- -------

30'> 5~8'l4 411.1)0 UG/mL 
'10 11/,.,49 ,.,'l. . ..,'" LII';/mL 

227 1~~80'l .7~.25 UG/mL 
1'119 . '.!lB/·,'a 411.1I11 Ul"/mL 
441 .7441'1'2 33.2') UG/mL 
"4~ 411.,9 .~. H4 U("/mL 

1068 144997 411.00 UG/mL 
H94 176H.,0 '6. ,'8 Ul";/mL 

1270 71691 74.43 UG/mL 
1444 ~8211'/4 4U.IILI UI";/mL 
11594 26788 2.87 UG/mL 
21j2 16711H') 4[1.1111 UI"/mL 
1847 23691') 4'2.11 UI;/ml. 
21Sj 1~'64 L .,a 11I"/mL 
2742 15116" 40.00 UG/mL 

~ 

"'1. 
H" " 
91) 

8" 
90 
9/ 
96 
9' 
73 
71"1 
8.3 

""! 
8 
H.." 

911 
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SEI1I I4A TI L£ 
~ICS rHt.'t'SIS OATA 9£ET 

Laboratory Nale: Pacific Narth~st Environlental Lab. 
Pro'eet ~~er: 8910~-10 
Sa-ole Matrix: Soil 
Concentration: 
:a,.g Ie wtlvo I: 

low Oi Jut Ion Factor: 
30 Q 

Date Extracted: 10/11'99 
Date ~al\lzed: :0112/89 

C.A.S. 
"I'JlIIOe r 

9~-57-8 2-Chloropheno\ 
120-8J-2 2,4-0Ichlorophenol 
59-50-7' 4-Ch\oro-3-lethy\phenol 
88-06-2 2,4,6-Trlcn\oropnenol 
95-95-4 2,4,5-Trlcnloropnenol 
87-86-5 Pentachlorophenol 

.. 
• ~.- .~. If 
~~--.. II':". ft· 
~ .... 

.~~. 
~-.-

330 U 
J30 U 
J30 U 
1'0 U 

1700 U 
1700 U 

Lab Sa~le: 2091-00MB2 
CustOller SalllPle: NA 
Sa~le Description: Method Blink 
Date Collected: HA 
Tile Collected: HA 
Date Received: HA ~ _ ~ 
Data Relene Authorized: ~ ~. 

~. 

-
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Bioremediation of PCP
Contaminated Soil: Bench to 
Full-Scale Implementation 

WUlIaM R. M4b4Uey, 
PbD, u tN II~ ~sldnlt 

of~bRology 

Ikwlop-"'for ECOVA 

Corpor4tlo" t" Rttd~ 
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RliMEDlATION/SUMMEll1991 

William R. Mahaffey • Robert A. Sanford 

Pentachlorophenol (PCP) Is a widely used wood treatment agent and 
pesttcide that Is often listed among the contaminants at hazardous waste 
sites. Bench-scale studies were performed to develop a microbial culture 
and biodegradattve process that could treat PCP at higher concentrations 
than previously reported. Several substrate fonnulattons and culture 
techntques were evaluated. Ulttmately a "self-feeding" (pH auxostat) 
conttnuous culture system (PH auxostat) was used toselectforbiOdegradative 
acttvity with PCP as the carbon and energy source. After a pertod of 50 
days, influent PCP concentrattons reached 3,500 mglltter at a dilution rate 
of 0.066 11 1. Of the total theorettcal chloride that could be released from 
pcp, 99% was detected asjree chloride in the reactor effluent. PCP analysis 
of the effluent Verified complete degradatton by the microbial consortium. 
The reactor was converted to a constant PCP feed. At steady state 
condittons, the dtlutton rate was 0.05 H-1 With an influent PCP concen
tration of2,560mglliterand a btomassyteldof018mg (dry weight) permg 
of PCP. Mineraltzatton studies performed With the microbial consortium 
using {U-14C]-PCP indicated that 36.5% of the label was released as 14C
carbon diOxide. 

During operations at a PCP-formulating facility, significant quantities of . 
PCP solutions were spilled, resulting in the contamination of an estimated 
3,400 cubic yards of soil. Representative soil samples from the site revealed 
PCP concentrations ranging from 2 mglkg to 8,000 mglkg. Several 
treatability studies were performed to determine the efficacy of a slurry
phase bioremediation process for these soils. Results of the study showed 
little if any indigenous microbial degradative potential. Inoculation with 
the PCP-degrading consortium resulted in the degradation of PCP to below 
detectable levels «1.0 ppm) as measured by high-pressure liquid chroma
tography. Data from laboratory treatability studies were used to design and 
implement the full-scale remediation process. The process involves soil 
washing to remove PCP from the soils followed by bioremediation of the 
pregnant wash solution in a slurry-phase bioreactor. The PCP-degrading 
consortium is grown on site and serves as the inoculum for the full-scale 
treatment reactors. Results from the field operations during the first two 
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RBMEDIATION/SuMMBB.1991 

BIOREMEDIATION OF PCP-CoNTAMINATED SoIL 

indicator. A washed c:ell suspension from the chemostat was added to 
provide a cell density of 109 cells/m!. Vials were capped and incubated 
at 20°C for 1 week. 111e systems were acidified and purged with carbon 
dioxide free air into a trapping solution of 0.2 N NaOH. After 15 minutes 
of purging 1.0 ml aliquots of the trapping sol ution were sam pi ed and added 
directly to 14 ml of scintillation cocktail (Beckman MP). To be sure that 
no radiolabeled PCP was present in the carbon dioxide traps, a barium 
chloride preCipitation was performed on aliquots of the trapping solution 
and residual radioactivity quantitated. 

Slurry-phase treatability studies were performed in 250-ml Erlenmeyer 
flasks containing Bushnell-Haas medium. Slurries are designated on-the 
basis of their percent solids and were prepared at soil/volume ratios of 5%, 
15%,25%, and 40%. Flasks were incubated at 25°C on a rotary shaker in 
the dark, and duplicate flasks were sacrificed overtime. With the exception 
of the 25% slurry, the pH of all other slurries was maintained at neutrality 
(pH 7.5). Inoculation of slurries was made with the chemostat consortium 
to achieve a cell density of approximately 10-E6 cells/m!. 

Soil washing experiments were performed in 250 ml-Erlenmeyer flasks 
using a 25% (w/v) ratio of solids to wash solution. Various alkaline wash 
reagents were evaluate~d. The exact nature of the washing reagent used 
for this process has bee:n classified as confidential business information at 
this time. Particle siz1e analysis of site soil was performed using U.S. 
standard sieves and followed standard method protocol as described in 
ASTM method 0-422. 

RESULTS 

Bench-Scale Blorcactor Studies 
A schematic representation of the bench scale bioreactor is presented 

in Figure 1. PCP was fed to the reactor from a separate feed reservoir to 
facilitate greater control off the feeding rate. Since PCP is quite soluble 
under alkaline conditiOns, it was always added to the reactor in this form. 
The Bioflo reactor was operated with a number of substrate formulations 
in an attempt to increase the PCP-degrading biomass by providing 
cosubstrates. Table 1 illustrates the various formulations that were utilized. 
As can be seen in Figlwe 2, each substrate formulation yielded differences 
in the extent and rate iQf PCP degradation as evaluated on the basis of 
dechlorination activity. The results indicate that formulations 1-4 resulted 
in repreSSion of dechlorination activity as compared to formulations 5 and 
6 where PCP was the siQle source of carbon. 

During the evaluations of the various substrate formulations, it became 
apparent that as a result of PCP biodegradation five equivalents of HCl 
could be produced. Therefore the PCP feed was formulated to provide an 
equimolar amount of NaOH to neutralize the acid formed. It was 
hypothesized that the addition of PCP based on the production of acid may 
be an efficient means of regulating the continuous flow process. This was 
implemented by interf:acing PCP addition to a pH controller, which 
actuates the feed pump when the pH drops below a set point. The addition 
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Table 1. Substrate formulations used during bench-scale evaluation. 

FORMULA nON 

1 

2 

3 

4 

5 

6 

REMlIDIATION/SUMM.Bll 1991 

REAGENTS CONCENTRATION 

PCP 0.04 M 
Sodium acetate 0.05M 
Peptone (P) 532 mglliter 
Yeast Extract (Y) 532 mglliter 
NaOH 0.2 N 

PCP 0.04M 
Sodium acetate .().02 M 
PlY (1:1) 266 mglliter 
NaOH 0.2 N 

PCP 0.04 M 
Sodium acetate 0.025 M 
PlY 0:1) 266 mglliter 
NaOH 0.174 N 

PCP 0.04 M 
Sodium acetate 0.025 M 
PlY (1:1) 266 mglliter 
NaOH 0.185 N 

PCP 0.04 M 
NaOH 0.21 N 

PCP 0.04M 
NaOH 0.22 N 

feeding" mode substrate formulations 1-3 were evaluated with no apparent 
enhancement of daily input of PCP (Figure 4). On day 23 the NaOH level 
was reduced to compensate for the amount of base that would be 
produced as a result of the mineralization of sodium acetate. Apparently 
this excess of NaOH was enough to cause a reduction in the demand for 
the alkaline PCP feed. Subsequent to this adjustment, the daily PCP loading 
rate to the reactor continued to increase for a period of 10 days 
approaching 3.0 grams per "day." However, it was observed that some 
breakthrough of PCP to the effluent was occurring. On day 34 an 
adjustment to increase the NaOH (formulation 4) was required to eliminate 
the breakthrough of PCP. Stable operation of the reactor was achieved 
with a processing rate of 2.8 grams of PCP per day. On day 60 the reactor 
was converted over to operations with PCP as the sole source of carbon 
and energy (formulations 5 and 6). As a result the daily loading rate of PCP 
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Figure 3- Effects of "self-feeding" operations on the performance of the continuous culture bioreactor 
in degrading PCP. 
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20 
I 

-4·0 
DCIYs 

PCP Influent 

Theoretical 
Chloride 

~-- Actual Chloride 

I 
60 

L PCP Reactor 

i 

80 

to the reactor increasc::d to 3.8 grams/day without any increased break
through of PCP to the effluent. 

A result of operating the reactor as a "self-feeding" pH auxostat was that 
as the demand for PCP feed increased the dilution rate increased· 
proportionately. Figure 5 shows the fluctuations in dilution rate during 
that period of operation when the reactor was in the self-feeding mode. 
It is apparent from these data that the reactor efficiency was increasing 
throughout the study. After 60 days of operation the bioreactor was 
proceSSing 3.8 grams/1.25 liters at a dilution rate 0.065 or the equivalent 
of 5.5 grams/day of PCP (Table 2). 

During the continuous culture experiments the reactor was converted 
to operation at continuous influent feed of PCP (2,560 mglliter) as the sole 
carbon and energy source. Under these conditions it was necessary to 
operate at a retention time of 31.45 hours. Table 3 provides synopsis of 
the data on critical process parameters at steady state. The population 
density was measured as total heterotrophic bacteria and averaged 9x109 
cellslml. Attempts to enumerate PCP degraders and selective media (Saber 
1985) were unsuccessful. We believe this may be a reflection of the strong 
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Figure 4. Prome of the total daily PCP load to the bioreactor during optimization of the "self-feeding" 
process and the breakthrough of PCP in reactor effluents. 
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REMEDIATION/SUMMEll 1991 

20 .. 0 
Days 

60 

AppUcation of the Po- Consortium to a Bioremediation 

Site DescriPtio" arul TreatablUty Test1"s 

80 

Operations at a former PCP-formulating facility resulted in the contami
nation of an estimated 3,000 cubic yards of site soil. The client assumed 
a proactive posture and retained ECOV A to evaluate and design a 
bioremediation program for their site. A biotreatability study was required 
to convince the client of the feasibility of a bioremediation program specific 
for PCP. The results of a simple slurry-phase biotreatability study, 
performed on soils contaminated with high concentrations of PCP, is 
summarized in Figure 6. During the first 2 weeks of the study, there was 
little if any PCP biodegradation in any of the various slurries tested (e.g., 
50/0-40% soil solids). On day 13 each of the slurries received an inoculum 
of the PCP consortium to yield approximately lxl 08 cells/ml of slurry. PCP 
was biodegraded to less than 2.0 mg/liter, with the exception of the 25% 
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Table 3. Critical process parameter measurements during steady-state conditions of the bioreactor at a 
constant influent PCP concentration. 

P ARA..\1ETER 

Influent concentration 

Dilution rate (D) 

Temperature 

Cell densicya 

Total heterotrophs 

Biomass yield per mg PCP!> 

Biomass yield per mglcarbon 

Residual PCP in reactor 

Residual chloride in reactor 

Chloride as % of theoretical 

Specific 02 uptake rate 

VALUE 

2560 MgIliter 

0.032 h-1 

20.1°C 

0.66 

9.5 x 109 cells/ml 

18010 (0.18 mglmg PCP) 

66% (0.66 mglmg PCP) 

ND (0.5 mglliter). 

1760 mglliter 

103% 

0.25 J.lmoles/min/mg 

a Turbidity measurement obtained with a Klett-Summerson colorimeter equipped with a blue filter 
(330 nm). 

b Biomass yields are calculated on a dry-cell-weight basis. 

RBMBoIATION/SUMMEll. 1991 

material greater than 60 mesh constitutes approximately 80% of the total 
soil volume. A soil-washing solution was formulated and found to be 
highly efficient in remOving PCP from the soil particles larger than 60 mesh 
(Table 5). 

Site Operations 
Based upon the information developed during bench-scale treatability 

testing, ECQVA has designed and begun the implementation of a full-scale 
remediation program for PCP-contaminated soils. This program is 
centered on a combination soil-washing and screening process, which 
results in the removal of PCP to a cleanup level of 0.5 mglkg soil. Field 
data from site operations are presented in Table 6 along with the laboratory 
data for comparative purposes. The system is designed to process 15-30 
cubic yards of soil a day. The resulting wash solution is a slurry that 
contains the PCP and the <60-meshsoil particles at approximately a 20% 
solids loading. This material is subsequently treated in on-site slurry phase 
bioreactors that have been inoculated with the PCP-degrading consortium. 
A general schematic of the field operations is presented in Figure 8. 

During startup of site operations, two 25,OOO-gallon slurry bioreactors 
were operated in batch mode in order to demonstrate the utility of 
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Figure 6. Results of the slurry phase biotreatability evaluation demonstrating the enhanced biodegradation 
of PCP in contaminated soils by supplementation with a microbial consortium capable of PCP 
mineral ization. 
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REM1iDIATION/SuMMBIll991 

effectively suspended. After charging the reactor with soil and water an 
oily solvent sheen (mineral spirits) could be detected at the air/slurry 
interface. Based on the results of a total petroleum hydrocarbon analysis 
(Infrared method), the levels of hydrocarbon were 15,000 mg/liter, 
indicating that a hot spot had been excavated from the stockpile. The tank 
was seeded with an inoculum of the PCP consortium to achieve ap
proximately 107 cells/ml of slurry on day O. During the first 5 days of 
operation, the aqueous PCP levels were reduced by about 40% (Figure 11). 
However, PCP concentrations on the soil increased threefold, correlated 
with the loss of solvent from the system. Apparently the solvents serve as 
a reservoir for PCP that partitions onto the soil particles as the solvent is 
stripped from the system. Subsequently the PCP on the soil particles was 
observed to undergo biodegradation. The rates of PCP degradation in this 
system are much slower than those observed in Tanks 1 and 2. The total 
treatment time required to achieve the target cleanup level of 0.5 mglkg 
was 30 days. 
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BIOBEMEDIATION OF PCP-CoNTAMINATED SotL 

Figure 7. Results of the treatability evaluations to obtain particle size 
analysis and the distribution of pentachlorophenol in contaminated site 
soils. 
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mglkg. A maximum of 30 cubic yards of soil can be processed daily 
yielding roughly 900 cubic yards per month. Roughly SOOI6 of this soil 
volume or 720 cubic yards of clean soil can be discharged directly to a 
disposal pit without further processing. The remaining 180 cubic yards 
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Figure 9. Field data from Tank 1 operations for the bioslurry treatment of solutions generated during soil 
washing. The system was inoculated with the PCP degrading consortium at time zero to yield 
approximately 107 cells/ml of slurry. 
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Figure 10. Field data from Tank 2 operations for the bioslurry treatment of solutions generated during 
soil washing. The system was inoculated with the PCP degrading consortium on day 7 to yield 
approximately 107 cells/ml of slurry. 
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BIO&BMEDIATION OF PCP-CoNTA.MINATED Son.. 

of research can there be efficient transfer of new technology to the field 
of hazardous waste remediation. f.I 
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Compound Q Ion Se~n. Cone Un 1 t~ 

t) *I~ 1 ~n 
'2) 10..;C;0 
~) rS4C; 
4) I HIj 

6) eno 
ti) 1'~40 

14) C,70 
16) *t:140 
17) CS'20 
')'2) 1:430 
,) C44? 

146C; 

J *LlljO 
,2,) 1'0..;2C; 
33) csr;c; 
42) I '':i'50 
44) CC;60 
46) r:c; 70 
47) C?43 
'?2J *1:160 
C;7) CtdC; 
"'8) 1:1'\40 
,..,111 Ct'.C;O 
AI) t:6'5r; 
6'2) *[:170 
r'd) I:S30 
A4) C71C; 
,..,1) 1:-'30 
AH) C731j 
'<'9) 1:/40 

70 J *C I 7C; 
/'2) 1:~6S 

13) C770 
,'4) C77C; 
7C; ) C713 0 
.17) C~90 

1.4-0,e n lo,.obenzene-d4 
2-Fluo,.0I:\nennl 
Pnlll!nol-dC; 
Pn",nol 
2-Cnloropnenol 
1.4-Utcnlorobenzene 
N-N,troso-d,-n-oroovlaml 
N~phtn..,lene-r18 

Nltrob~nzene-dC; 

8enzoiC aCId 
1.2.4-Trlchlorobenzene 
4-Chloro-3-methvlohenol 
Acenaonthene-dl0 
2-Fluoroblphe n vl 
2.4.6-Tribromophenol 
Act"lno!tphtnfllne 
4-Nltroohenol 
2.4-Dlnltrotoluene 
2.6-0Initrotoluene 
Pheno!tnth"'ene-d1~ 

Pentachloroonenol 
Phenanthrene 
Ol-n-butylohtnalata 
Fluorant 
Cnr'UB'-'" 

Chrvsene 

.-

\.h,.acene 
ftn~l }pn t na I a 

Pervlene-d12 
~enzo(b)fluoranthene 

BenzoCk)fluoranthene 
Benzo(a)oyrene 
Indeno(1.2.'-cd)oyrene 
8enzo(Q,n,l)oerylene 

Comoownd IS ISTO 

1 "'; , 0 
U'I,O 
99,0 
"'4.0 

128.0 
14"'.0 
70.0 

1~I'\.0 

82.0 
122.0 
180.0 
HI/.O 
164.0 
1/'/..0 
"0.0 
1C;~.0 

109.0 
16~.0 

161).0 
tHR.O 
266.0 
178.0 
149.0 
2U2.0 
240.0 
244.0 
202.0 
2A!t:I.0 
149.0 
2?1:t.0 
264.0 
21)2.0 
2S2.0 
2';;2.0 
276.0 
276.0 

30" 
'/1 

229 
'J ~ 'J 
264 
H19 
410 
1116 
440 
1)47 
606 
/':i6 

106' 
H90 

1262 
11171 
1090 
111' 
1016 
141r; 
1402 
1440 
1r;8' 
1/42 
2118 
HtJ' 
1801 
211:' 
2119 
21:1.6 
2729 
2t;1J 
2C;40 
26-"8 
'47-; 
j6-"6 

478C; 1 
111:1'1/'113 
141662 

'l4'" ""2 
213802 
111:tt'."'4 

82322 
11:18''''1) 

76117 

'''",4 
1316'6 
211~lI'4 
119',86 
I61t'.H8 

64,C;r; 
24311/4 

61829 
11.JH /0 

4'231M 
207~H'2 

184074 
36/'/9 
34737 
Ij-"H'J6 

147498 
191H')9 
461'62 

127-;7 
20264 
211'8 

122r;79 
14"-"2 
11717M 
117"8 

9622 
110l:t/M 

4U.00 UG/mL 
" ~ • H'2 Ul';/mL 
78.71 UG/mL 

lI1H.U4 UG/mL 
l'lU.78 UG/mL 

I'\~ .1~ UG/mL 
C; 7. S2 UG/mL 
411.UlI UG/mL 
'9.S1 UG/mL 

i.'?'1/ UG/mL 
77.66 UG/mL 

1 ~'l, 64 UI~/mL 
4[), 00 UI;/mL 
411.1:t4 lIG/mL 
81.1S UG/mL 
6C;.I'\8 UI1/:nL 

144.0S UG/mL 
'1/ 1, '1/6 Ul1/ml 
4.14 UG/mL 

40 . 0 0 lIl~/mL 

22'1. • 83 UG/mL 
6,':i9 U~/mL 
1).07 UG/mL 

10.1U Ul1/mL 
4U.00 UG/mL 
~8 . 62 lIl~/mL 

66.66 UG/mL 
2.43 lIl';/mL 

S.3r; UG/mL 
4.26 lIl-i/mL 

40.00 UG/mL 
, . 'l8 ur~/mL 
3.34 UG/mL 
:, • 16 UI';/ml 

2.49 UG/mL 
, . 44 Uf.j,'mL 

f;'I/ 

9/ 
/8 
fo'" 
fo'l/ 

H II 
, 97 
",4 

84 
'-/', 

911 
1'4/ 

91 
1'44 

94 
1'41'4 

91 
A~ 

8' 

9'2 
Hof 

BZT0104(e)011918 



san IXl.ATlLE 
~ICS AtW.YSIS DATA 9£ET 

Laboratory Ma .. : Pacific Northwest Enyiron .. ntal Lab. 
PrOject NolDer: 8910OS-10 
Sa~le Matrix: Soil 
Concentration: Lo~ Dilution Factor: 1 
Sa~le wt/vol: JOQ Percent ~olsture: 24 
Date Extracted: 10/09/89 
Date Analyzed: 10/10/89 

C.A.S. 
Nullber 

9~-~7-8 

120-83-2 
~9-~0-7 

88-M-2 
9~-9~-4 

87-86-5 

2-Chlorophenol 
2.4-0Ichlorophenol 
4-Chloro-3-.. thylphenol 
2.4.6-Trlchlorophenol 
2.4.~-Trlchlorophenol 
Pentachlorophenol 

4900 
440 

5700 
440 

2200 
8901 

• 
U 
• 
U 
U 
• 

Lab Sa.., Ie: 2081-0111SO 
Cu~~to .. r 54111)1,: Tl-J-926-1511SO 
S'llIPle Description: Sand fro. Botto. of Pile 
Da1te Collected: 09126/89 
Tille Collected: HA 
D.lte Received: 10/06199 

BZT0104(e)011919 



QUANT RFPORT 

,j!'r ... tor I D: SHERRJ 
1IIItput File: "'8J:C;24: :C3 
I)..-ta F, Ie: >8FC;24: :C1 
N ... me: ?081-01MSO 

l.luant Rev: 6 1-III ... nt TIme: 8911110 lH:':I1l 

8"'1010 17:~4 
1.II11Utlll 

M 1 ~C: INS r. 10: GC,'MS 0 

I 0 F, Ie: I D') F PA: : I';M 
rlt Ie: DA(LY CALI8RArION STANDARD 
,..,~t C<!tllbr<!!ltl0n: 89111100"':42 

Compound 

Inlected at: 
1)lll1tlnn F"<!tctClr: 

Q Il')n Scant 

BTl.. 7 

Conc Un I t ~ 

------------------------------ ----- ----- -------- -------- -------
1) ·C150 
2) I',",~O 

3) CS.:.~ 

4) L~lC; 

6) C~~O 

8) C~40 

14) C370 
16) -C 1 40 
17) C520 
';2) C430 

'=-) C44C; 
[:465 

.J -C(C;O 
[52C; 

" , ) CSC;C; 
42) CC;C;O 
44) CC;~O 

46) CC; 70 
47) CC;43 

'?2) ·C160 
C;J) C63C; 
1'10) C6e;0 
61) C6~e; 

62) ·CI70 
63) C530 
1'14) C71e; 
nH ) C73C; 
lO) ·CI7e; 

1,4-DIChlorobenzene-d4 
2-Fluo r C"p h enol 
Pt-Il!'!nol-r.!'? 
Pt-I .. nol 
2-1~t-I1 oropt-leno I 
l,4-01chlorobenz~ne 

N-Nltro~o-dl-n-prop~laml 
Naphthalene-t18 
NItrobenzene-de; 
BenZOIC aCid 
1.2.4-Trlchlorobenzene 
4-Chloro-3-met h vlphenol 
Acenaphthene-d10 
2-Fluoroblphenyl 
2.4.6-Trlbromophenol 
Acenaphthene 
4-Nltrophenol 
2.4-0Inltrotoluene 
2.6-01nitrotoluene 
Phenanthrene-d10 
Pentachlorophen~l 

Ol-n-butvlphthalate 
Fluorantnene 
Cnrvsene-d12 
Terpn d14 
Pyren 
blS( 

Per",l 

* Compound ia I 

1""1.,0 
11'1.0 
99.0 
"'4.0 

128.0 
14".0 
70.0 

131'1.0 
82.0 

122.0 
180.0 
107.0 
164.0 
17".0 
330.0 
1C;L 0 
109.0 
1615.0 
1615.0 
188.0 
266.0 
149.0 
202.0 
240.0 
244.0 
202.0 
149.0 
264.0 

310 
27 

234 
',n8 
269 
114 
4115 
622 
44-; 
C;1j1 
611 
.161 

1069 
tf91j 

1268 
1077 
1096 
1119 
1018 
1440 
1408 
1ij88 
1748 
212-; 
18:59 
1tf06 
21215 
27'6 

C;3631 
120E"'8 
1460615 
2C;'}4111 
2'10809 
1192.17 

92211 
211""6 

762915 
C;i)19 

137t;08 
2231.10 
1341915 
171 Ull 

69113 
2641'/8 

68248 
1224tf2 

3724M 
2267i6 
184277 

190Y2 
7774 

149091 
184987 
4161:tOl 

2157150 
1234'1'15 

41.1.00 UG/mL 
~~ • ~ U UI~/mL 

72.41 UG/mL 
c,lS. Htit Ul~/mL 

11.1.30 UG/mL 
"'8.40 UG/mL 
157.49 UG/mL 
40.LlO U£:;/mL· 
3C;.22 UG/mL 

S;, i9 UG/mL 
72 . 115 UG/mL 

129 • ~8 Ul';/mL 
40.00 UG/mL 
'8.47 UG/mL 
77,153 UG/mL 
6'. C;o Ur.j/mL 

141. 46 UG/rnL 
tit 7 . "'9 UI~/mL 

3.24 UG/mL 
40.00 UG/mL 

204.04 UG/rnL 
'2."C; Ul~/mL 

1. 20 UG/mL 
40.00 U(,./mL 
36.84 UG/mL 
C;9. "8 Ul~/mL 
6.72 UG/mL 

40.UO UG/mL 

07 
9H 

B8 
n", 
c~ 1. 
9-; 
97 
I ~ 

99 
Iii'" 

"73 
'1/ 

HI! 
,,'" 
n 
/~ 

·96 
I~ '" 
92 
Iii , 

IP 
911 
Iii} 

,~ "I 

BZT0104(e)011920 



, 

TOTnL rON C'ofItO"ATOSRA" 
r ,..; ~ .. ~, OF"': 4 3:1.0-:100.0 uu. I' •• - TIC 

23°,0, , , 2400 2600 2900 3000 

<OOoo~ 
'0 I ,6 '0 I Inn 01, 0 

::~~~ 
4~~~O· 

.~~~~~ 
~VVVV 

J60Q"j 
nooo. 
Z8000 -

~ -N 

~ .... 
8000 N 

JL 40o:'~. 
~ 

I r r i ,J.o 32.0 ,"1.0 j 3~.0 j i 
31.0 32.0 33.0 34.0 3'.0 40.0 41.0 

D~t~ Flle: )B~~24::Cl 

NAme: 2081-01MSO 
Quant Output File: A8F~24::QT 

M1SC: [Nsr. [0: GC/MS 0 

[d F 1 Ie: [D'lEPA:: GM 
T1tle: DAILY CALIBRATION STANDARD 
LAst Callbrat10n: 891010 09:42 

Operator 10: SHERR I 
QUAnt T1me: 891010 18:50 
InJected at: 891010 17154 

TIC page ,. 

~,:':, -".#~ 
...... _~.7 .. :. 

,~ 

BTL. '/ 
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! 60"""~ , , 35~o, , , ! ,34,0,0 3':t,"", 

I ~ftVfJV 

I 52 '"w';>'. i 
I 490"(,. 

01, n 

3eO., 4000 
j n In , 

I 
I 44000 
I 
I 4000V 

I J6IJIJ';" 

I no"o_ 

SOOw 

~ , , e: ,: j :, " j i ~ 
42.043.044.0 4.046.047.04'.0.'.0 50.0 51.0 !.O 

Dat8 F, Ie: )8"~24: :C1 
N~me: '2u81-01MSO 

Quant Output File: A8~~24::QT 

Mlse: [NST. [0: GC/MS 0 

Id Ftle: ID'2EPA: :6M 
Tltle: DAILV CALI8RATION STANDARD 
Last Callbratlon: 891UIO 09:42 

Operator 10: SHERR I 
Quant TIme: 891010 18:~0 
Inleeted at: 991010 17:~4 

TIC page, ~ 

8TL. "/ 

BZT0104(e)011922 



6"I)O"~ 

5b'JU'JV1 

5"~Q··;;i 

:::::J 
4VVVV~ ;3ii 

j 
(.'~ 

::~~~ JI f . .... I .. 

28000 t .., 

1
~ I 

C::'H/I"O' I , 

~OOCC~I jl II 
t~OO~~ I 

i '.' 

• " . . 1.ln. r 'Ii 

I., , to, 0' to, , f 

l::::L01 I)' il. I 

41'\"'" I U IN "" ! 
~. .,' 

• 10 .0 1-1-' • ...;.0-1""'2'-. 0-1-3""" .-0 ....... 1-..... ' .-O-l ... J ........ 0-1....,~-. 0-1-:;""',-0-1-'''''' .-O-1"'~""."'O-20""'r-. 0 

[) a t a F 1 1 e: ) SF'; '2 4: : C 1 
N""me: ~'lI81- 01 MSD 

Quant Output FIle: ~8~?'24::QT 

Ml~C: INsr. 10: GC/MS D 

I d F 1 Ie: I D"J E: PA: : liM 
rltLe: DAILY CALIBRATION STANDARD 
Last CalibratIon: 891010 09:42 

Operat~r 10: SHERR I 
Qlli,."t T1me: 89101018:50 
In1~cted at: 891010 17:54 

flC page 1 

BTLt '/ 
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~ooo,,~ 

'5bV'JV!Jo1 

~:~~~j ..... 1 
, 4.000<>1 

4VVVV~ 
;')6'.';;';'.~ 
':"'t"\~nj -_ .... 4 
2900001 • 8 

uu.. 261.1.. -t'ir"!t' 
. TIC 

1401} 1600 
I nit I o t' 0 't n 

Data File: )BF~24::Cl 

Name: 2U81-01MSO 
Quent Output File: ~BF~24::QT 

MISC: INST. 10: GC/MS 0 

Id File: 102EPA::GM 
Title: OAILV CALIBRATION STANDARD 
Last Calibration: 891010 09:42 

Operator 10: SHERR I 
Qu~"t Time: 891010 18:50 
In]ected at: 891010 17:54 

TIC page 2. 

BTL. 7 
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·.~ 

\. 
'., '-" 

___________ B& Add ____________ ~~~N_~~--

Owner Schn j tzer I nv / 
Contractor Dean Warren P1urnbi..ng 
Stopes and class of building ...New 1 story Warehouse office 
Water Ooacts J 3N Hot-Water Tank 5N Cesspool ____________ _ 

Bath, ShowCI __ --'"SwNL-.-_Auto. CL Washer Conn. Cesspool --:-, ______ _ 
Bath Tub Auto. Dishwasher Dry Well ____________ _ 
Basins ______ ..,Ll..,Ll..uNL..-_Drain Floor 8N Conn. Drywell ________ __ 

Sinks 3N D~ Area Conn. Sewer 10' IN 
Rail<tUIlramL aJ.11S 5N Laundry Trays ------- u u:81l1~ bN Storm Sewer 

Bldg. Pmt. -=-______ _=_ Water Scr. Catch-Basins __________ _ 
Remarks Stann & Sanitary was penni tted & canp1eted 

~ ...... '. 

tbrll MllJtngnab Cotmty Permit #35314 
Date of First Inspection Date of Final Inspection __________ __ 
_________________ Inspector Inspector 

. ',':. ,'~. ",.: ... ':. 

BZT0104(e)011926 
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VERNON REGULATED 
N. OSWEGO at WILLAMETTE BLVD. 
ELEV. 142.0 HI95 LO 55 
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181~ 
. PO ... W .71.1 

(a ••• ) 

CITY 0" ~ItTLA"'D. OIUGON 

DEPARTMENT OF' PUBLIC WORKS PInt. No. 94947 

Date 1-10-74 

, .. Location 
::~l Between 
(, :? Addition 

, -<Applicant 

SEWER BRANCH 

12005 N.Jtu..!"g~r~ Road 

.------
~~c. 35_1'_~N Rl\~ WM JLo! (~_~).p~~ ~LiHe 
A J Zinda Waiver No ~ Yf'S 0 if ----------',: .~. Remarks 617'i- of-I2 11 & B."~sf fro1!l_ st,:,_~ __ ~~_~ -of' city 

____ .::Dl8=nh=o:.;::l=.e ~~_~~_ of property (private)~_~p~!ng ~n-
___ --'h~oul~§ on proper ty no in~pe~.tion_ ca~le_4 . for I?~J: __ _ 
----~i~D~8peeted by county plumbing inspector 

SANl T ARY _ ONLY __ S£W£lt-
By 

., x ___ R~ir ___ _ 

co 
N 
(J) 
T""" 

T""" 

o ,..-.. 
Q) 
'-'" 
~ 
o 
T""" 

o 
~ 
CD 



nit,*, 
a,.I_ ......... _. 0 1t"~ll4o(;~"'~'!If" 

?I ~I"'( 
::'\:l)UNfY 
'~I IA.., ... ·041 _ ._. _., 0 w ... ·" ... 

c..: CC'.,., ... :, ~'('.Y '~f.,I.1Al'l' .... ~~ .. l'''' 
W ;, C ..... .",tt ' .. ",ar. ll'~''''''~,~~' 

\ (\ 
\. 

\\ . \ 
" , 
" . 

.",-...... 

_ ......... Qo~ 

......... 1 .. ),-, 

.' ~,t •.... ~. ~:;_~' i~ 
~";:". ."." '...... \' 
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\ ..... ;.., 
, - "-, ..... ' ~ '" -

........ " ..... 
... -, t) 

,; ~ :)-
..... - .. , 

.::I\"~-

h. __ • &W"" , .. _ ........ "r..,.. ... .. 
.......... ......,.. J , .......... fh4 """"'4' ~ ..... "-
"l- f!·' .... fW"-... t ..... ., ............. ~ 
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1719-1819 
"0"", W 271_1 

(a-ee) 
CITY 0 .. POItTLAND. OREGON 

CEPAATMENT OF PUBLIC WOAKS 

~~3SS 

Location 

Betwef!u 

Addition 

,\pplicant 

Remarks 

PmL ~o ___ 924~~ _____ _ 
SEWER BRANCH Date 1-14,,'[2 ___ _ 

1:Q()_~N Burgar(,i .Road 
-- ---- -------

Sec.~ 35 il~L!(~W _WM _ .. :t.~t-.. ·{~-85~~==:~lk~_·-
I:lar:~er M~~!J _.. ______ \\'aiv~r No 0 _Yes. Q_It.. _____ _ 
l~~~ .GSP _f.I!Y~ to -~!C!:~.t!!!g_s. ~~~ _'!~_~ o~ manhole 
9 I deep 6" _ G.SP into prQperty sampl!~. ~_nhole_ 
on property 

:::>ANt f AR If - {}t;l. Y ~cWtH-

lns~ted 1-13~72 10 Dy Brooks 
- ----.. - - - -- - -- - -- - - -

Book ~ ragevlr~ New Repair ------ ----
~-ErERED SE Er SOOK "'n--~-----

...-

...--
o ,..-... 
Q) 
"-" 
-.;t 
o 
...--
o 
l
N 
CO 



.~ 

" 
;~ 

" 

u ... 

N 

....--:-.~- ~.,....-;~-- _ .. '-:--. "'" ---.....: .... -:-:- ",,' ~ ":.~.' --
~ \ l~ ~ // 4' .. 'C'~C""'" 

'JD~OJI""f!'n °J.,"i_ ',.,.,"1 ...... UO:-;: '1\4' '.UO>;. J"~;'D .' .. ... 

IIIMf'I ,..., .... ..u 10 U{J"D]It)~ "'J' n- u ~ •• " ~ );0;' f.l ... ~J.'; \,I .... ... 

• ~ '4>!'''fAi' ~,,~ • • u. ,'J l/<' ... '~CI" , ".; AI J(> t .... ",-:,.1 'U·.o;.IC', , ."11 

,~,.; 

,. " J 
, " 

/' I 

-;..... "4,: 

'C"'? 7/0 .,.;.- :v/-L 

7';"/'//'-":,'_7.1 7/'::: ;' :'-'/'(1 
':!)/ C/.!'/!?d'/:// /"/ ~ 7c:;;..-;:1.-:--

I' 
/11/ I'.I;? - _7'"Z -.-.-

--'-'/ ~ 

( P r-, -.:: ':,'7 

C"? '&!.,'...!J:- .' ~.:-.:~"-... -~ :-.;.:;:,' 

:'.::.,:.: .. ;:..: ;t::-'--.,';::" --. .,.' '.-=: ... _T" ~r' 
7"')-,_; ... "': .... :.;,-: .... /. "",J;;J';:;' oJ_'o ;:·I.I .... ~r·-· 

-;r_ •. ,;.4!/"·v-f, .. .,·,;,,,,...,..,_ ...... · ... ·,~ ~ .. "" -- '--. _ •.• f4'<f" 

!J 
JU NOU.:IINNOO 0 

NQI,ItI",4JS IIlLYM I!,..,.",. ';) ~" ::J 
''In '''''1:) 1Y AIYP"VS , WlO.s 1, ... :11\"."0) :J 

~NIWi~v] 0 ~],\;"'AA 0 
.... ,,,,ro,O '''''30 "'''''''''!)'H llVU 0 

AlVIII'"tS L"il" ' ~QU 0 
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/ 7/Y S.W 
FOil .. W a71.1 

lurt 

MNI1 A~y lJl'-4LY ~LWf.R 
r"..<IO~~I'U~WrU.ND. O".G~.r Pmt No. 92355 

DE: "RTMENT 0,. PUBLIC WORKS _____ .___ _ _ __ _ 

aUllUu 01' o •• ,nN Date 10-25-72 
SEWER BRANCH ~_~ __ 

Location 12005 N. Burgard Rd. 
Betwem -_. ------------

Addition Se-c - 35, 2N, lW- - ----- L;t-T • L. '18' BIle. 
Appli~tHarOer-Me-Ch.--- -~-~N-o ~--y~s-o-#-----
Remarks--5w

-fransite pipe to existing Bi-'--stubin manhole.
------SamplIilg manhole on property. -- -- ----

----.-- -- --~--- .. -----------------_._-----------
----_. - -----------

------- - ------

----- ---------
I~Pect~dw:25-72 19 By Brooks 
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CITY ,01' POIITLANO. O"PON 
DEPARTMENT 0,. PUBUC WORKS 
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,"AppltaUlt13~<f/ Pt,h?.fTanA- co~, ~aJvu ~o 0 Yes 0 # ,~7 
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_____ ------- -------- ~-~ ~----~--=-- ~ 
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.. 0 ... W &7,:, 
~ 

~/ \ ~~ I T AF~~T~ i.o"'~Yi~O" 
DEPARTMENT 0 .. PUBLIC WORK. 

.UltIlAU 0 .. D •• U," 

SEWER BRANCH 

Location --L1:_o<..' -s- A:._jly~r ~.-.,-~L_ 0i (e .rhy) 7"~ 
Between :il 

Addition S- ~~ l' S- "2 N I IV Lot 7 L Z r' I Bne, , ~~ 
-~--.- .. -_ .. - ..... ;----,--------_._---- -_._-- '. 
Applican.!.1k£..l..! .... ~J£..-I::/s;I/~ul~ CD, Waiver No ~_. Yes 0 # ~'\' 
Remarks "~..a 8 " ~ -r T ... -2 ~; 
----.S.?'J.f]6'S - esc 'co Ex,r "'; '1t',v 1= 'r1 N .... , LtUw .. ,. iL .;;.t 
No t 7h C4.' Low. ~ M H ,,7 N e" " <.).,? S ~a.. a r .7 'zt9 . s= c"PMH Nczr2«~ r,.1:' Pr, 
-dBc,: l"I"f~- ~ c/":I!j1L,278'7"r 4 ;'e W.SRo62 - iL"ncJ, AII,&d~. 
Oh A.II"·"~~ .yL~_~"~_:A..'V"C. 10 ~'''-''~'::c.rL'~k,Sr"_4y. L,; rr r r -:-r- .,... .~,. 
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/817 $ANITARY JJ~~..vPO~VYo~~R.GON 
"01Ut w a7'., DEPARTMENT 0,. PUBLIC WORKS Pmt. No. 88067 

l.wf) 

Location 
---
Between 

Addition 

Applicant 

Remarks 

aUREAU 0" D •• ,nN 

.. EWER BPANCH Date 11-3-69 

12005 N. Burga~d 
Nr. N Bradford 

_~~c._35, 2N, lW; 
Broadway Holding 

Rd. - ----- - - -----

Tax Lot '29' BIle. -------Co. Waiver NO:J Ves 0 # 
-:::::-~-----. 
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CITY 0,. PORTLAND. ORIIGON 

DEPARTMENT 0,. PUBLIC WORKS 
BUREAU 01' DII.lnN 

SEWER BRANCH 

Location ] 200~R~ . .L ______ _ 
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PmL No. BB071 - .... _--
Date 11-3-69 . 

.-~---- :Ii!~ 
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~;4 
-,:;§, 
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-------~ 
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Roiding Co. Waiver No S-Ycs 0 # -:{ 
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/el? ~ANrTARY .B~~-YI'O~~\YD~~".QON 
FOUl W a"1.' DEPARTMENT OJP PUBLIC WORK. 
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.EWER .RANCH 
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DATE: 24 PlAY 84 

LAB I: 94-e326 
ITEr!': 1 
SAIIPLE: 11 

'J>j~ 
LEGAL 

ACID EXTRACTABLES 
/'IETHOD 625 

::====:=====================================:==== =========:===============================: 

.-

AMOUNT 
liS/KG 

PriRAI'lEiER 

==============:=======:========================== 

{Ie PHENOL 
(Ie 2-CHLDF.Orr.ENCL 
{le 2-NITROPHE~OL 

(18 2.4-DI~ETHYL?HENOL 

<11 2,4-D!CHLGROPHENOL 
(I' 4-CHLORO-3-!'!ETHYLPHENDL 

AI!OUNT 
1'16/K6 

PARA!'!ETER 

=======================================~== 

(II 2,4.6-TR!CHLDROP~ENOL 

{II 2,4-DINITROF'HENOL 
(1' 4-~ITRaPHENDL 

(13 H!£THYL-4,6-DINFRQPHENDL 
178 PEHTACHLOROPHENOL 
{II TETRACHLGROPHENOL tf 

II REPORTED AS 
2,3, 4, 6-TETRACHLGRUPH£NOL 

, 
BASE/NEUTRAL EXTACT~SLES 

"ETHOD 625 

======:============:==:~========================= 

PARA!'!ETEf~ 

=========================================:======= 

(18 BIS!2-CHLORGETHvll ETHER 
<u 1.3-DICHLGROBENZENE 
(1' 1,4-DICHLCFJBEN:ENE 
(11 1,2-D!CHLOPGBESZENE 
<1e HE XACHLOF:OET.,;'NE 
\li H-~!TR~2D-~i-~-?;:PYL~M:~E 

o. NITROBENZENE 
(11 lS0PHORGNE 
{U BISI2-CHLG~QET~O(W) METHANE 

<u 1.2.4-TRICHLORJ£EN:ENE 
13B8 NAPHiH~LENE 

<18 HElriCHLORDPUT liD; PIE 
(II HEIACHLDRDCYCLOPENTAD!ENE 
(1' 2-CHLGP.DNAPHTHHLE~E 

<18 ACENAPHTH1l.ENE 
(I' D HIETHYLPHTHriLATE 
{1j 2,6-DINITROTOLUENE 

====:=================:====~============== 

AP'lOUNT 
PI!iIKS 

PARAl'!ETER 

========================================== 

911 
<1e 

23~B 
(If 
(18 
"s 

ACENAPHTHENE 
2,4-DINITRGTDLUENE 
FLUCRENE 
D!ETHYLPHTHHLATE 
N-NITFOSOD !FflENt~!i"'INE 
..... J"\.l"'w ... ,..."~P·lI f"\1 .... ~"]1 ..... i .... ,.. 
~-:.H .. w::urr.t.l':L.. r;,.:,:ut,. ~:rH::"I 

{It HEX~CHLORGBtNZENE 

46~e PHENliNTHRENE 
91~e ANTHRACENE 
(Ii DIBUTYl PHT~ALATE 
918 fLUOR~NTHENE 

558 PYRENE 
(18 BUTYL BENZYL PHTH~LATE 
168 BENZ (Ai ANTHRACENE 
638 CHRYSENE 
(1' 3,3'-DICHLR09ENZlt!NE 
(1' BIS(2-ETH~LHEXYL) ?HTHAL~TE 

9' BENZIAlPYRENE 

BZT0104(e)011945 
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, 

, 
DATE: 24 H~Y 84 ~ 

LAB I: 84-B3:6 
ITE" f: 1 LEGAL 
SMPLE: H 

PESTICIDES 
"ETHOD 625 

=====:======:==========::==~=========:==== 

AKOUNT PARA~EiER 

"S/.,S 
------------------------------------------------------------------------------------

(51 AlPHA-BHC 
<5. HEPTACHLOR 
<5(6 ALDRIN 
(Sf HEPTACHLGP EPGtlDE 
(SB ENOOSULFriN 1 
(Sf TF.ASS-NGNACHLOR 
{S(6 P,P'-DDE 
(5' DIELDRIN 
<S8 END~!N 

(SI ENDQSULFAN II 
<58 P,P'-!)DD 
(5' EtlDDSULFriN CYCLlC SULFATE 
<53 P,P'-DOi 
<5' 5Al1~A-BHC (LINDMiEi 

'" . 

BZT0104(e)011946 
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DATE: 24 I'!AY 84 

~ 
LAB I: 84-0326 
ITEI'! I: 2 
SAtlPLE: 12 

P~STICIDES 

!!£THOD 625 

LEGAL 

=~;,~~:;=======;~;;~;~;;,=================== 

PIG/KG 
=~=======:===============:=~=====:==:====: 

(5~ ALPHA-BHC 
<51 HEPTACHLOR 
(5' ALDRIN 
{5~ HEPTACHLOR EPorIDE 
{5' ENDOSULFM I 
<58 TRANS-NONACHLOR 
(5" P,P'-DDE 
(51 DIELDRIN 
(5' E~DRIN 

<51 ENDDSULFAN II 
(58 P,P'·DDD 
<51 ENDGSULFAH CYCLIC SULFATE 
<s, P.P'-DDT 
<58 6AMI1A-BHC iLINDANEl 

BZT0104(e)011947 



DATE: 24 "AY 84 

LAB I: 84-~326 

11E" I: 2 
SAI!PLE: 12 

~ 

AcrD EXTRACTABLES 
"ETHOD 625 

=============:=================================== =========:================================ 
A!!OUNT 

"61K6 
PARAI1ETER 

========================:======================== 

.-

<18 PHENOL 
<18 2-CHLOROPHENOL 
(18 2-NITRDPHENDL 
<18 2,4-DI/'IETH,tpHENDl 
<11 2,4-DICHlDROP~ENOL 

oe 4-CHLDRO-HIETflYLPHENOL 

APIOUNT 
/'IS/KS 

F'riRA!'!ETER 

========:================================= 

{IS 2,4,6-TRICHLDROPHENOL 
(1' 2,4-DrNIT~OPH~NOL 
{Ie 4-NITROPHENOl 
{Ie 2-~ETHYL-4.6-DrNrTRGF'HENGL 

{lS PENTACHLOR:PH~NOL 

<lB TETRHCHlOROPHENOL It 

It REPORTED AS 
2,3,4,b-TETRACHLCROPHENOL 

BASE/NEUTRAL EHACTABlES 
"ETHOn 625 , 

==:============================================== 
AIIDUNT 

IIEIKS 
PARAI'!ETER 

=====s:===========================:============== 

<18 B!S(Z-CHlOROETHYLl EiMER 
(!8 !,3-DICHLOROBENZENE 
<18 1.4-DICHlOROBE~ZENE 

<IS 1,2-0!CHLOROBENZEk£ 
{Ia HEXAC~LQRCE:HAN£ 

(If N-HITROSD-DI-N-PROPYLA~rNE 

(18 N!TRDBENZESE 
<Ie ISQPHD?ONE 
{II BIS(2-CHLDRGETHOIYI ~ETHANE 

<1' 1.2,4-TR!CHLDRDEEN:EhE 
1e0 NAPHTHALENE 
<IS HEXACHL8ROBUTADIENE 
(1' HEXACHLGROCYCLDPENTA~!ENE 

<II 2-CHlORONAPHTH~LENE 
(18 ACiSAPHTHYLENE 
{I' DII'!ETHYLPHTHALATE 
<11 2,b-DINITRCTDLUENE 

======:============================:====== 
AI'!OUNT 

PlGns 
PARAl'!EER 

=========~========;=========:===========~= 

5! ACENAPHTHENE 
([e 2.4-D!N!TRDTDLUENE 
af FLUOF:ENE 

(Ie DIETHfLPHTHALATE 
(If N-N:T~DSGDIP~ENYL;~!SE 

<Ie 4-ER:'2?HENfL F~E~iL ETHER 
(Ie HEI~C~LO~C3ENZE~E 

l~~ ~H~N~~:HRE~E 

2f2 ANT!-!F:~:EkE 

{10 DISUTrL PHTHALATE 
83 FlUOR~NTHENE 

58 PYRENE 
<1e BUTYL BENZYL PHTHALATE 
(Ie BENI(~)ANTHRP.CENE 

os CHRYSENE 
{18 3,3'-rICHLRO=E~ZID!~E 

<18 BIS!2-ETHYlHEXYLi PHTHAl~rE 

(18 BENZ(AlPYRENE 

BZT0104(e)011948 



LEGAL 
23 MAY 84 

GC/MS SCAN 10 

84-0326 #1 

IN ADDITION TO THE PRIOITY POLLUTANT CHEMICALS, THE FOLLOWING 
COMPOUNDS WERE OBSERVED AT THE ~STIMATED CONCENTRATIONS SHOWN. 

COMPOUND 

UNDECANE 
DODECANE 
TRIDECANE 
2-METHYL NAPHTHALENE 
l~l'-BIPHENYL 

TETRADECANE 
.i,8-DIMETHYL NAPHTHALENE 
2,6, 10, 14-TETRAMETHYL HEPTADECANE 
PEI'H ADECANE 
2-(!-METHYLETHYL) NAPHTHALENE 
DIBENZOFUF:AN 
HEPTADECANE 
DIBENZOTHIDPHENE 
OCTADECt"4NE 
CAF:BAZOLE 
NONADECANE 
3-METHYL PHENANTHRENE 
EICOSANE 

MG/KG 

29Q! 
53QJ 
24!Z!l!1 
6512; 
4QIQI 

11 QI!21 

580 

75(2! 
16!21 

62!Z! 
41ZIQl 

58Q!O 
31!21121 

15lZl 
26m 

BZT0104(e)011949 



LEGAL 
23 MAY 84 

GC/MS SCAN IO 

84-0326 #2 

IN ADDITION TO THE PRIOITY POLLUTANT CHEMICALS, THE FOl_LOWING 
COMPOUNDS WERE OBSERVED AT THE ESTIMATED CONCENTRATIONS SHO~N. 

COMPOUND 

TETR(.mECA~JE 

HEPT ADEC(~NE 
2,6,10~14-TETRAMETHYL PENTADECANE 

.-

I 

MG/KG 

40 

3iZI 

BZT0104(e)011950 
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DA tE:: :214 MAY 94 t'-" 

L.Afl ft: e4-i~j:t.2Q ~ LEGAl' 
ITEM~: 1 
SAMF'LE: ttl 

.-

, 

.. 

F'ttl:' 9 
MttTI1Gf) 6iZJ8 

AMQUNT 
M(51K0 

1206 't~ ~~dW~ 1 
12' ~C. ~~~U~ 2 

24 fi;~Et g~:gIdF' :3 
1 :~, tgTAb F'Gi! 

PC8 BRCuP 1 INebUb~~ ~~j:'i 1~~14 i~~~~ 
1~42 AND t§ ~Ab~~bAt~~ AS 1~4~. 

PC~ B~CU~ 2 fN~bUb~~ ~t."~ 1~4a. 1~~4 
AND i~ ~AbtUbAt~D A~ 1~~4. 

PC~ G~QU~ 1 tN~bub~t ~~~;~ i~~04 1~~~ 
~ND t~ ~Ab~UbAt~~ A~ 1~~0. 

", 

BZT0104(e)011951 



DATE: !Z!4 MAY 84 LEGAL 
LAB #: 84-!2J326 tlJ'-
ITEM #: 2 
SAMPLE: #2 

." 

, 

PCB'S 
METHOD 6~218 

===========================:============== 
AMOUNT 

MG/KG 
PAF:AMETEF: 

========================================== 

47.4 PCB GF:OUP 1 
9.7 PCB GF:OUP 2 
2.6 PCB GF:OUP 3 

59.7 TOTAL FeB 

PCB GROUP 1 INCLUDES PCB'S 1221~ 1232~ 

1242 AND IS CALCULATED AS 1242. 
PCB GROUP 2 INCLUDES PCB"S 1248~ 1254 

AND IS CALCULATED AS 1254. 
PCB GROUP 3 INCLUDES PCB'S 1260. 1262 

AND IS CALCULATED AS 1260. 

BZT0104(e)011952 
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~i , 
oo~ Ph 
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DI~Pl\RTMEN'r OF EtJVIRotlt1EN'fl\I, QUl\C.ITV 
Laboratory lJata Sheet 

Labura tory No: _~_~ 03 2 ~ __ 

P rOlJ r am Code: __ L\-=-=2~8>ol.~8ol.-__ _ 
Paqe; _-L- of: --.i. ______ _ 
Analysis Completed: "',.": : 'I' lr.'l~ 

== 
""1~d.~ 'rest Results (1\11 units in ~ J;..-i 't;-ml) -

!- --
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n .f;R'A L t·,- 1:,,/;'" 1 
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// ~';1"'..-r" 
IAkAJ cr . .f a I,:~ . . u' 

~ lj .~. i1 [-"-' 
k~ I.c.oo '~"J s 

.,v"l ... 1....., 

DEP6rttENT OF ENVIHONMENTAL QUALITY 
Request for Analysis -- . 

Location/Si te: -I/:..Jl~~~e~.-;O==-.:..II,--_____ _ Date: 1"",,,,;1. f7,'-j'''' 1000 
I 1 

Collected By: ~ ,dtIJV 1f>Jf.. 
I I 

Proqrarn: . tLv..1 If 2.. ~ e ti 
Purpose: Cgmll{q;aj '/ql/,.w rl,4 wI l'full CQ \.[/14':'£ 

, . r I 
Conunents: 

Laboratory No. <B'-\ ·032<0 

Date neceived Lab: WAY 0 2 J~S4 \ \ 00 

Date Heported: MM 11 WI 

Report Data To: 

~ab-preparea 

* Basic JpL.J.IJ1"p_resery~d, Nutrient (R) add 11].5°4 in field; Metals (Tm) mlo) added in lab--dl)n't rinse; Organic (X) mason jar - -. 

Item No. Sampling Point Description *Sample Container (pottle) its 
Nutn.ents 00 Metals 

(include time) Bas1c BOD Organic 

S '- V\ 0& If. C5T\J:5 V ICFf\OE -

1 
'f'F(&M. G()~ 'G Of' T'1\N K 1ft GNlR..t ~LG 

0()1 L. - I C/ ~d7Vt -MN t<., 

6-7 INC-He 
. 

·11-2 2 f5 e-t-6'W 5 Ut<' f71&;. 

3 

4 

I. 

S 

-,. 

6 .-

Laboratory comroents:i\ O\\~ s\\)d't- to ... 

. -
:~ ,/ ... ..J 

=c:::::s::a -
Test Required 

= 
fJeJ3 '.i, Pb %M. 

p",~,·;f.r 10 lIlt I o .. {,!; ( cJl'r"~t\) 
IG~~~ Q"id~ t e N 

It 

-"":l \'\,. ,,-,,' f'wl,:cn 
t..,.II' • '4" J r '" 1 0\!::.:ty 

Cc t. of fn1iIlU~!\!11 . :-), ~... -' 
P,""" r-. r;:!l n '.i[/ \i~ 11:-) 

\.~ @ Iil' Is U tJ "-' UU 
L 6\O~~ JIJ :..:'-" 

0 

... 
\ I 

, 

-, 

• .. 



, t'.:. 

DATE: e2 JAN 84 

LAB .: 84-1821 
IWI.: 2 
SAI'IPLE: ZIee7 

LEGAL 
ACID EXTRACTABLES 

/lETHOD 625 
EXTRACTED BY RCRA IlETHOD 3541 

================================================= ========================================== 
AIlOlJNT 
/l6/K6 

PARAI'IETER 

================================================= 

(I PHENOL 
(I 2-CHLOROPHENOl 
(I 2-NITROPHENOL 
(I 2,4-DII'IETHYLPHENOl 
<I 2,4-DICHLOROPHENOL 
(I 4-CHlORO-3-I'IETHYLPHENOL 

AI'IOlJNT 
1'16/K6 

PARAI1ETER 

========================================== 

(I 2, 4, 6-TRICHLOROPHENOL 
{I 2,4-DIN!TROPHENOl 
<I 4-NITROPHENOl 
(I 2-I'IETHYL-4,6-DINITROPHENOl 
(I PENTACHLOROPHENOL 
(I TETRACHLOROPHENOL ff 

H REPORTED AS 
2, 3, 4, 6-TETRACHLOROPHENOL 

BASE/NEUTRAL EITRACTABLES 
I'IETHOn 625 

================================================= 
A/lGutH 

M611<6 
PARAtIETER 

================================================= 

<1 B!S!2-CHLOROETHVLI ETHER 
.: 1 1,3-DICHLOROBENZENE 
<1 1,4-DICHLOROBENZENE 
<1 1,2-DICHLOROBENZENE 
<1 HEXACHLOROETHANE 
< 1 N-NITROSO-DI-N-PROPYLAM!NE 
<1 NITROBENZENE 
<1 ISOPHORONE 
<1 BIS!2-CHLOROETHOXYI I'IETHANE 
(1 1,2,4-TRICHLOROBENZENE 
.; 1 NAPHTHALENE 
<1 HEIACHLOROBUTADIENE 
(1 HEXACHLOROCYCLOPENTADIENE 
<1 2-CHlDRDNAPHTHAlENE 
<1 ACENAPHTHYLENE 
(1 D!METHYLPHTHAlATE 
<1 2,6-DINITROTOLUENE 

========================================== 
MOUNT 

116iK6 
PARA/lETER 

========================================== 

{I ACENAPHTHENE 
<1 2,4-DINITROTOLUENE 
(1 FLUORENE 
{I DIETHYLPHTHALATE 
{I N-NITROSODIPHENYLAI1INE 
( 1 4-BROMOPHENYL P~ENYL ETHER 
<1 HEIACHLOROBENZENE 
{1 PHENANTHRENE 
{ 1 ANTHRACENE 
<1 D!BUTYL PHTHALATE 
(I FLlJORANTHENE 
(I PYRENE 
(1 BUTYL BENZYL PHTHALATE 
(I BENZIAIANTHRACENE 
{ 1 CHRYSENE 
{1 3,3'-D!CHLROBENZ!DINE 
{I BIS!2-ETHYlHEXYLJ PHTHALATE 
(1 BENZIAIPVRENE 
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, STATE OF OREGON ~ 
MONITORING WELL REPO T 
ias required by ORS 537.765" OAR 690-140· 

...-.. I 
Ci 

(2) TYPE OF WORK: 
Ci:l' New construction 

[j Conversion 
o Repair 

o Deepening 

(3) DRll..LING METHOD 

-'-

o Recondition 

o Abllndonmcnt 

o Rolaly Air 0 Rolaly Mud 0 Cable 

Hollow Stem Auger 0 0Iher 

(4) BORE HOLE CONSTRUCTION 
Yes No 

Special Standards 0 Li;J %.2A Depch of complClCd weU._",~"""",, ____ t\. 

~~----·WaleNilM~u 

_t---Surface flush vault 

c::::::Il .... I---~I--.. LoctiDI cap 

(6) LOCATION OF WELL By legal description 

Well Location: Cowuy /J1I.1LT&tJm-4Ai 
Township I (N c(SlRangc .) ~~ Scction~t....-_ 
1. ~ tJJ 1/4 of 1/4 ohbove~. - • 
2. Strcctaddrcss of wclliocalion -'""""'lIl~~~'::>~' eT1'l"r-L-±~LL.~ 

,WI 
3. Tax 10l number of wclilocation --....... 4-.J...+...I.J,.-----

4. ATIACH MAP WITH LOCATION WmrIFJED. 

(7) ST ATIC WATER LEVEL: 
17 FL below Imd surface. 

Art.cIian Prenure~sq. in. 

(8) WATER BEARING ZONES: 17 I 
Depch 11 which WI1Cl' was tim fouad 

To SWL 

diameter 4 in. (9) WELL LOG: 

mareriaI )l vC: 
Ground clcvIIioa. _____ _ 

Seal 

..Q..ft.. 

TO 

$ft.. 

Filter 
pack 

2l.ft.. 

TO 
-.30 __ ft.. 

MaIcrial 
Welded 11utadcd Glued 

o W 0 
Liner 
dilmcler, ____ in. 

Vf~i>tIA.(.~R.4peL 
~JfW7Iv :5Ia:::s 

51(,f''; ::;.",,)6, e~Vt!l. maaeria1. ______ _ , 
Welded Threaded Glued 

, 

DOD 
~ ~~ere 

scaI_ 
M.reriaI ~T6A 
Amount~ 5'Ba "'-

BeaIOairc plua _least 2 t\. thick 

~:~~~~-!:::u eVC-
interVaI(I):,,, ? 
From tv To ~ .. :() 
From To~=-_ 
Slot size , eJ.:iOo in. 

From To SWL 

0 las-
I:a...~ // 
)/ .~ /7 

:~5t"C;!~ 
_____ ~~~~~~~~~~~ __ ~S:i=~/o.=~~~~~m~. ____ __ DIle swted ~ ~~ ComplClCd G / B I f/J-. 

r (lIIlbonded) MooilOr Well Coustruaor CenifIC&lioo: 
(5) WELL TEST: 

o Pump DBailu o Air o Flowing Ancsian 

Penncability ________ yicld, ______ -..:GPM 

Conductivity PH 
Temperawre of water @ 8J= Depch'--an-CS-ian-fl-o-W-~-OUll-d-=-___ ft.. 

Was water analysis done? Dyes 0 No 
By whom? _____________________ _ 

Depth of strata to be analyzed. From. _____ ft.. 10 ______ ft.. 
Remarks: __________________ _ 

I certify lhallbc work I performed on lhe CIIIIStruClion. alteration, or 
at.ndonmcnt of this well is in compliance with <>reson well CODStructioa 
standards. Mllerials used and informalion n:poned above arc uue to liIe bell 

knoWledg~C I icf. -tAl / / MWCNurnper~"()O~ 
Signed k.....F' ~Q Dale (j,L..1~ • I 
(bonded) MOIliIOr Well Constructor Certificalioo: 

1 a.ccepl responsibility for lbc construction, aIlCrabOIl. or abandOlllll9 
work pcrfonncd on this well during lbc con ·on daleS reponed above.. All 
work pcrfonncd during Ihis time is in com ance wilh Oregon well colISIIUCtion 
standards.. This ~n is true to lbc of my knowledge and belief. 

- ~C~.iM 
Name of supervising GcologistJEngincer.$"6re MVL,x -Ci'J-l.C1JN}./;..Jigned_-_ . ..::;: .. ~~.;z...;..--=:'J1"'f!2~---- --

THnm (,()PY .. r11<:;TOMFR 

BZT0104(e)011956 



......... STATEOFOREGON~' Mvvf 
MONITORING WELL REP T 
(as required by ORS 537.765& OAR 690-140- . ~C:r s 

(2) TYPE OF WORK: 
C! New construaion 0 Repair 

t1 Conversion 0 Deepening 
o Recondition 

o Abandonment 

(3) DRILLING METHOD 
o Rotary Air 0 Rotary Mud o Cable 

Hollow Stem Auger 0 0Iber 

(4) BORE HOLE CONSTRUCTION 
Yes No 

Special Standard. D~ :30 Deprh of completed we11._-='--_---ift. 

Seal 

Land surface 

....... -!H--·Waler-lli&bl cover 

.. t---S:UrfllCe flush vault 

~;4-_Casin 1/ 
~ ~ in. 
marerial fb V C 
Welded 'I1uaded Glued 

o ~ 0 
Liner 
diamerer in. 

/s/ Ie / II d~ 
s~~w~ o/3/oJ _ 

(6) LOCATION OF WELL By legal description 

-: ._W.dt~ti~: <;QUD1)' 1111.1 L Ttl b M" II 
Town~ I (N ~J9nge I @Or W) SCCtion'--L./r-t __ 

1. ~ 1/4 of "-5€ 1/4 of above ~on. Zlt 
2. Stn:ellddress of wellloc.lion () .:5. e \ I I'I-V E 

a . 
3. Tax lot number of well location --_0Z+-....I--1.....Q... ____ _ 

4. ATrAeH MAP WITH LOCATION IDENTIFIED. 

(7) S~~IC WATER LEVEL: 
Ft. below lmd surface. 

An.esiUl PresIIR __ n,.tsq. in. 

(8) WATER BEARING ZONES: 12 ( 
Deprh at bic:b Iller tint found w w was 

From To ElL Flow RIle SWL 

(9) WELL LOG: 
GrouzId eleYaIioD, _____ _ 

Material From To SWL 

...Q.ft. maaeriaI. _____ _ 

..Eft. 

Welded 1luaded Glued 

o D· 0 
F;(,1...lj1;iJ--'W .. u seal: 

Mar.erial 
~~;~~~~~~==~=-------~---lr---t----

Beuoaiu: p1ua atleut 2 ft. thid.: 

FIlter 
pack 

~ft. 
TO 

. .JQ.fL 

(5) WELL TEST: 

o Pump o Bailer 0 Air 0 Flowing ArtesiUl 

Penneability _______ yield, ______ GPM 

Conductivity PH ______ _ 

Temperature of waler 63@:DepthanesiUl flow fOlDld, __ ~ft. 
Was water analysis done? Dyes 0 No 
By whom? __________________ _ 

Depth of strata 10 be analyzed. From, _____ ft. to ______ fl 
Rema~: ___________________ ___ 

(bonded) Monitor Well Constructor Cenific:alion: 
I acc:ept responsibility for the construction. alteration. or abandonment 

worlt performed on this well during the COIISlIUClion dates reponed above. All 
worlt perfonned during this time is in with Oregon well construction 
sWldards. This re~n is true to the 1 of my knowledge and belief. ~ . 

MWCNIDJI~ 
:-lame of supervising GeologistJEngineer 57-evE liiYLJJl-BltC1?l{ N~gnedl~~h~~~22:::.:-____ Date 6-

BZT0104(e)011957 
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It 
(2) TYPE OF WORK: 2. Street address of well location ---o{.h.~=~~"':--':-~-':"":"':':"= 

1M New consuuction 0 Repair 

o Conversion 0 Deepening 

o Recondition 

o Abandonment 

3. Tax lot number of well location ___ .-...0+-':.--'-'0\ ____ _ 

(3) DRll..LING METHOD 
o Rotary Air 0 Rotary Mud o Cable 

Hollow Stem Auger 0 Other 

(4) BORE HOLE CONSTRUCTION 

'\occial Standards 
Yea No 

O~ Depth of c:omplefed well,-....;:,...,...,_~= ___ ft. 

4, ATI'ACH MAP WITH LOCATION IDENTIFIED. 

(7) STATIC WATER LEVEL: 
IZ s= Ft. below lind IUrflCC. 
Artesian Pressure __ Ibr'sq. in. 

(8) WATER BEARING ZONES: 17. <- / 
DepIh at wbich water w first found ..j as . 

Land swface 
From To Sa. Flow Rate SWL 

Seal 

..fLft. 

Filter 
pack 

..afL 
TO 

'3i2fL 

~-lelr--·WI<ter·'Ii&ht cover 

-'1---S,UdICC flush vauh 

~~~-~~---u~u~ 

diameter:l in. 
(9) WELL LOG: Ground eJevation, _______ _ 

material Nc. 
Welded ThreIded Glued 

o m 0 
Liner 
dilDleter in . 
material, ______ ___ 

Welded Threaded Glued 

o 0 0 
sea.I:;)_. '_. _ ~ 

Material Dt:NldIV (~ 
Amount '7l~D 0/ ~ '":-

Bentonite p1ulatleast 2 ft. thick 

Material From To 

~~AL~ t$Ri9I'£~ 0 ;L.S-
.5HN/N fiu-~ :,j.S- q 
l~~~~ £i.RRVEL 9 :;0 

-
. AAK ~ S7"1.!F 
....:~w_ ' 
IFF 

SWL 

/7,S-

IZ!Z;~t~::::~:~:~:1::j:~:.:~~t~t_- Filter pac:lc=< / .... ~ 
Material _1(../ ~.;;)fflp 

~//()/?.:L Si=loj:1P in. 

---.-.:::::.~~~~~~~::::~----.:------ (unbooded) Monitor WeB CoosuudOrCertificatioo: 

Date started ~ /It) / f:J. Completed , , , 
(5) WELL TEST: 

o Pump o Bailer 0 Air 0 Flowing Artesian 

Permc:ability _________ Yield ______ GPM 

Conductivity ___ ~_,....---=- PH, ______ _ 

T c:mperature of water DepIh arteaian flow fOlDld ft. 
Was waler analysis done? Dyes No 
Bywhom? ______________________________________ _ 

Depth of strata to be analyzed, From ft. to fL 
Remarks: _________________________ _ 

Name of supervising Gc:ologistlEngineer~G Mi~L iJi! -c/)f CL'1f/ 
; 

I certify m.t !be wade I pedormed on die COIlSuuctiOn, alteration, or 
abmdonmezI1 of this well is in complimce with Oregon well consuuaioo 
standards. Materials used and information reponed above are tJUe to tbe best 

'Y?A' / j MWC~urnper /(.JCJ'r'i 
knoWled~e ie!. ,''/ 

Signed .-/".~ Date ¥Ii 1M 
(bonded) Monitor Well Consuuc:tor Cenification: 

I accept responsibility for the COIlsuuc:tion. alteration. or abandonment 
wode performed on this well during the construction dates reported above. All 
work perfonned during this time is in compli e with Oregon well construction 
standards. This report is UUe to the bes my Itnowledge and belief, , 

Sign~ =c~{d:$ 

BZT0104(e)011959 



STATE OF OREGON 

WATER WELL REPORT 
(u required by OKS 637.766) 

I:. J ~'. • ' • j' ., '. I' 
'~!.I ." ~ i. ,.' . ti !. ~ P:' r~.J c:2 0. ) l LD -~ 

r' .". f • ! ~:: ',' 

(1) OWNER: Owner's Well Number: (9) LOCATION OF WELL by legal description: 
Nam~ C ec!!.! e t l/J f<. ell ••. f -, .~. -:. ~ - • - .,!. -- - .-,- 1Ji:#;j,t~ ""'-''''''''' .• . . l ~ : County' Latitude l"nnClt~ 
Address Sf1f & l!. £l . , - " . .., - .,. .-. , 

Township o? I\! N or S. Ra2f,.. /4) F. or W. \\·M . 
City [QlS.c:.C'i r:;£.D)L~ Sta~,Q e,P'n Zip q,VJb Section e2(; SU) ~ N 0 'I. , 
(2) TYPE OF WORK: Tax Lot Lot Blnck Subdivisiun 

~ !'II~wW~1I o Deepen o Recondition o Abandon Street Add"""" of Welllnr neareRt .ddres..) 

~) DRILL METHOD: 
Rotary Air 0 Rotary Mud o Cable o Other (10) STATIC WATER LEVEL: 

eea? ft. below land surface. Dat~ 5- /6 - ~ 7 
Artesian preaaure lb. per square inch. Date 

~) PROPOSED USE: (11) WELL LOG: 
. Domestic 0 Community o Industrial o Irrigation 

Ground elevation 

Thermal o Injection o Other Material From Tn WB' SWL 

\0) BORE HOLE CONSTRUCTION: to£' .C:;~, / 0 I 
Depth of Completed Well . :i!.~a ft. B~)N [//Av J 40 
Special Standards date of approval t::'R..A-v (J fA,,) )..I~ 46 /$() 

HOLE SEAL Amouat S"AAid d' f!./44 /~q-o A.-2:J 
( . "UDeter FOra To ~~teri-J ~m To ~Iu or pouacia , 

I'"~ ..d2./ ~ 
~-Nhv/~ fg, /J' - A~ 

How wu Ileal placed? Method oA DB Dc oD~E 
o Other 

Backfill placed from ___ ft. 10 ___ ft. Material 
G ravel placed from ft.1o ft. Size of evel 

(6) CASING/LINER: 
D~ter Jrom To Gau,e Steel Plutic Welded Threaded 

Cuillf 
,~ I~~ ,6;Z'I~ ~ 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 

,d " Liner: //1/ ~~ ./1£ 0 LYf 0 0 , 
0 0 0 0 

( , location of aboe(a) 

\'1) PERFORATIONS/SCREENS: 
KJ Perforatioaa Method 

o Screeaa Type Material 
Slot Tele/pipe 

\. '\m l5z, 1#';" ~~-;r ~ezr me C..u.C Liner 
;. •. A:' 0 2Q. 

0 0 
0 0 
0 0 
0 0 5'- /"1 -~ .2:- ~-~Z 0 0 Dstestarted Completed 

(8) WELL TESTS: Minimum testing time is 1 hour (unbonded) Water Well Cou&ructor Certification: 

oPump o Bailer ~ Air 
o FIowinc I constructed this well in compliance with Oregon well construction 

Artnian atandards. Materiala used and information reported above are true to my best 

Y1-1 
PumpiDc level Drill stelD at Time knowlecip and belief. 

1 
'~ 

1 
Ylhr ~ 

Signed C-t vt-Y' X Ihr Date 
..-1. 

(boDdedYwater Well Cona&ructor CertificatioD: 
I accept responaibility for construction of this well and ita compliance 

Temperature of ..... ter 54 Depth Artetian Flow Found with all Oregon water well standards. This report is true to the best of my 

Was a water analysis done? DYes By whom knowledge and belief. .i/; . 
Did any strate contein water not auitable for intended use? 0 Too little -; "I' t 

Date.6 - - .;, 
. ?/'-r 

Signed {.:t I~ 1 c'/a t ~, 0 Lt .. 

o Salty 0 Muddy 0 Odor 0 Colored 0 Other 
~/ 

Dt'plh of strata: Company Co. Job ~o. 

BZT0104(e)011960 
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LEGAL 
DATE: 14 JAN 85 

LAB ,: a4-1~2B 
ITEM t: 12 
SMPLE: z!9~" 

PCB'S 
METHOD 6'8 

================================:=:============== 
AMOUNT PARAMETER 
~GiKG 

=============:===:=============================== 

('.5 PCB GROUP 1 
(8.1 PCB GROUP 2 

(8.05 PCB GROUP 3 
(3.95 PCB GROUP .. 
<9.S5 PCB GROUP S 

e TOTAL PCB 

PCB GROUP 1 INCLUDES PCB 1221 AND IS 
CALCULATED AS 1221. 

PCB GROUP 2 INCLUDES PCB 1232 AND IS 
CALCULATED AS 1232. 

PCB SROUP 3 INCLUDES PCB'S 1016, 1242, 
AND 1248 AND IS CALCULATED AS 
1242. 

PCB GROUP 4 INCLUDES PCB 1254 AND IS 
CALCULATED AS 1254. 

PCB GROUP 5 INCLUDES PCB'S 126. AND 1262 
AND IS CALCULATED AS 1263. 

.. .., 

BZT0104(e)011962 



r 

LEGAL 
DATE: 14 JAN 85 

LAB .: 84-1jj28 
ITE" I: 11 
SAKPLE: Z18111 

PCB'S 
"ETHOn 6aa 

::=============================================== 
A"OUNT PARA"ETER 
K6iK6 

;;=========================~===================== 

<1f.25 PCB GROUP I 
<8.1 PCB GROUP 2 

<3.35 PCB GROUP J 
<a.a5 PCB GROUP 4 
<a.as PCB SROUP 5 

If TOTAL PCB 

PCB GROUP I INCLUDES PCB 1221 AND IS 
CALCULATED AS 1221. 

PCB GROUP 2 INCLUDES PCB 1232 AND IS 
CALCULATED AS 1232. 

PCB GROUP 3 INCLUDES PCB'S lalli, 1242, 
AND 1248 AND IS CALCULATED AS 
1242. 

PCB GROUP 4 INCLUDES PCB 1254 AND IS 
CALCULATED AS 1254. 

PCB EROUP 5 INCLUDES PCB'S 1263 AND 12112 
AND IS CALCULATED AS 12111. 

BZT0104(e)011963 



LEGAL 
DATE: 14 JAN 85 

LAB I: 84-1828 
ITErI I: 111 
SAI1PLE: Il817 

PCB'S 
,.,ETHOD bil8 

===========================:===================== 
A"OUNT PARA"ETER 

KG/KG 
================================================= 

<1il8 PCB SROUP 1 
<UiJ PCB SROUP 2 

<S8 PCB SROUP 3 
<Sil PCB SROUP 4 
<Sil PCB SROUP 5 

i TOTAL PCB 

PCB GROUP 1 INCLUDES PCB 1221 AND IS 
CALCULATED AS 1221. 

PCB GROUP 2 INCLUDES PCB 1232 AND IS 
CALCULATED AS 1232. 

PCB GROUP 3 INCLUDES PCB'S 1816, 1242, 
AND 1248 AND IS CALCULATED AS 
1242. 

PCB GROUP 4 INCLUDES PCB 1254 AND IS 
CALCULATED AS 1254. 

PCB GROUP 5 INCLUDES PCB'S 126il AND 1262 
AND IS CALCULATED AS 1268. 

~ 1-. 
\.. ... 

BZT0104(e)011964 



LEGAL 
DATE: 14 JAN 85 r..o..'f
LAB I: 94-1jJ2, V 
ITE~ I: 9 
SAIIPLE: ZI~la 

PCB'S 
"'ETHOD bee 

================================================= 
AIIOUNT PARAIIETER 

liS/KG 
================================================= 

(1" PCB SROUP 1 
<u PCB SROUP 2 
{5 PCB GROUP 3 
(5 PCB SROUP 4 
(5 PCB SROUP 5 
~ TOTAL PCB 

PCB GROUP 1 INCLUDES PCB 1221 AND IS 
CALCULATED AS 1221. 

PCB SROUP 2 INCLUDES PCB 1232 AND IS 
CALCULATED AS 1232. 

PCB SROUP 3 INCLUDES PCB'S 1816. 1242, 
AND 1248 AND IS CALCULATED AS 
1242. 

PCB GROUP 4 INCLUDES PCB 1254 AND IS 
CALCULATED AS 1254. 

PCB GROUP 5 fNCLUDE5 PCB'S 126~ AND 1262 
AND IS CALCULATED AS 126e. 

BZT0104(e)011965 



lEGfiL 
DATE: 14 JAN 35 ~ 

LAB I: 84-1~2' ~ 
IrE!. t: 8 
SAlIPLE: Z ISI2 

PCB'S 
I'IETHDD 6il8 

================================================= 
AI'IDUMT PARAI'IETER 
116/K6 

================================================= 

<8.75 PCB GROUP 1 
<8.25 PCB GROUP 2 
<8.15 PCB 5ROUP 3 
(3.15 PCB GROUP 4 
(3.15 PCB GROUP 5 

iJ TOTAL PCB 

PCB GROUP 1 INCLUDES PCB 1221 AND 15 
CALCULATED AS 1221. 

PCB GROUP 2 INCLUDES PCB 1232 AND IS 
CALCULATED AS 1232. 

PCB GROUP 3 INCLUDES PCB'S IJI6, 1242, 
AND 1248 AND IS CALCULATED AS 
1242. 

PCB GROUP 4 INCLUDES PCB 1254 AND IS 
CALCULATED AS 1254. 

PCB GROUP 5 INCLUDES PCB'S 1263 AND 1262 
AND IS CALCULATED AS 126iJ. 

BZT0104(e)011966 



LEGAL 
DATE: 14 JAN 95~~ 
LAB t: 84-1328 "f
IrEK t: 7 
SMIPLE: Z lIH 1 

PCB'S 
~ETHOD 6es 

================================================= 
A~GUNT PARA~ETER 

~G/K6 

================================================= 

{B.2S PCB aROU? 1 
(B.l PCB GROUP 2 

(8.85 PCB GROUP 3 
{8.BS PCB GROUP 4 
<8.05 PCB GROUP 5 

iJ TOTAL PCB 

PCB GROUP 1 INCLUDES PCB 1221 AND IS 
CALCULATED AS 1221. 

PCB GROUP 2 INCLUDES PCB 1232 AND IS 
CALCULATED AS 1232. 

PCB GROUP 3 INCLUDES PCB'S 1816, 1242, 
AND 1248 AND IS CALCULATED AS 
1242. 

PCB GROUP 4 INCLUDES PCB 1254 AND IS 
CALCULATED AS 1254. 

PCB GROUP 5 INCLUDES PCB'S 1268 AND 1262 
AND IS CALCULATED AS 1268. 

BZT0104(e)011967 
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LEGAL 
DATE: 14 JAN as ~~ 

LAB I: 84-1821 r(l.A'
ITE~ .: 6 
SAIIPLE: zm, 

PCB'S 
METHOD 6'8 

================================================= 
AIIOUNT PARAIIETER 

IIS/KS 
:================================================ 

('.25 PCB SROUP 1 

<'.1 PCB SROUP 2 
.'9 PCB GROUP 3 

{'.ilS PCB SROUP 4 
(e.'5 PCB SROUP 5 

.89 TOTAL PCB 

PCB GROUP 1 INCLUDES PCB 1221 AND IS 
CALCULATED AS 1221. 

PCB GROUP 2 INCLUDES PCB 1232 AND IS 
CALCULATED AS 1232. 

PCB GROUP 3 INCLUDES PCB'S 1'16, 1242, 
AND 1248 AHD IS CALCULATED AS 
1242. 

PCB GROUP 4 INCLUDES PCB 1254 AND IS 
CALCULATED AS 1254. 

PCB GROUP 5 INCLUDES PCB'S 126' AND 1262 
AND IS CALCULATED AS 1268. 

BZT0104(e)011968 



· ~- ~ -. -.. -~. ~ - - ~"-- --- - --,--------------- ------,---_. -- ...... 

DATE: 14 JAN 85 "t, "

LAB I: 84-18:8 'V" 
IrE!'! I: 5 
SA/'!PLE: Z 1 ~e9 

LEGAL 

PCB'S 
!'IETHOD 6il8 

=========================='======================= 
A!'IDUNT PARAl'IETER 
~G!KG 

================================================= 

<e.25 PCB GROUP 1 
(e.1 PCB GROUP 2 

<e.1l5 PCB GROUP 3 
<8.il5 PCB GROUP 4 
nus PCB GROUP 5 

It TOTAL PCB 

PCB GROUP 1 INCLUDES PCB 1221 AND IS 
CALCULATED AS 1221. 

PCB GROUP 2 INCLUDES PCB 1232 AND IS 
CALCULAiED AS 1232. 

PCB GROUP 3 INCLUDES PCB'S lill6, 1242, 
AND 1248 AND IS CALCULATED AS 
1242. 

PCB GROUP 4 INCLUDES PCB 12S4 AND IS 
CALCULATED AS 1254. 

PCB GROUP 5 INCLUDES PCB'S 1268 AND 1262 
AND IS CALCULATED AS 126e. 

BZT0104(e)011969 

:1 , 
'I 



DATE: 14 JAN 85 

LAB t: 84-1e21 ~\(., 
!TEll I: 4 W 
SA"PLE: ZI~e8 . 

LEGAL 

PCB'S 
"ETHOn 6il8 

================================================= 
A~OUNT PARA"ETER 
liS/KG 

================================================= 

<1.25 PCB SROUP 1 
<1.1 PCB GROUP 2 

<1.il5 PCB SROUP 3 
<S.ilS PCB GROUP 4 
<S.SS PCB SROUP 5 

il TOTAL PCB 

PCB GROUP 1 INCLUDES PCB 1221 AND IS 
CALCULATED AS 1221. 

PCB GROUP 2 INCLUDES PCB 1232 AND IS 
CALCULATED AS 1232. 

PCB GROUP 3 INCLUDES PCB'S IS16, 1242, 
AND 1248 AND IS CALCULATED AS 
1242. 

PCB SROUP 4 INCLUDES PCB 1254 AND IS 
CALCULATED AS 1254. 

PCB GROUP 5 INCLUDES PCB'S 1268 AND 1262 
AND IS CALCULATED AS 1268. 

" 

BZT0104(e)011970 



lEGAL 
DATE: 14 JAM 85 

LAB I: 84-!~2' 

ITE" I: 3 
SAI!PlE: Z 1119 

PCB'S 
METHOD 6il8 

================================================= 
AI!OUMT PARAI!ETER 
liS/KG 

================================================= 

<'.5 PCB EROUP 1 
('.1 PCB GROUP 2 

<e.'s PCB EROUP 3 
<'.95 PCB GROUP 4 
<tJ.il5 PCB EROUP 5 

e TOTAL PCB 

pce GROUP 1 INCLUDES PCB 1221 AND IS 
CALCULATED AS 1221. 

PCB GROUP 2 INCLUDES PCB 1232 AND IS 
CALCULATED AS 1232. 

PCB EROUP 3 INCLUDES PCB'S 1'16, 1242, 
AND 1248 AND IS CALCULATED AS 
1242. 

PCB GROUP 4 INCLUDES PCB 1254 AND IS 
CALCULATED AS 1254. 

PCB GROUP 5 INCLUDES PCB'S 1269 AND 1262 
AND IS CALCULATED AS 12611. 

BZT0104(e)011971 



DATE: 14 JAN 85 \J
LAB I: 84-1i2i ~ 
ITEI'! I: 
SA"PLE: Z1828 

lEGAL 
PCB'S 

I'!ETHOD 688 

================================================= 
AMOUNT PARA"ETER 

/'I1i/KIi 
================================================= 

(8.5 PCB EROUP 1 
<'.1 PCB SROUP 2 

(8.eS PCB GROUP 3 
(8.iS PCB EROUP 4 
<8.85 PCB GROUP 5 

8 TOTAL PCB 

PCB GROUP 1 INCLUDES PCB 1221 AND IS 
CALCULATED AS 1221. 

PCB GROUP 2 INCLUDES PCB 1232 AND IS 
CALCULATED AS 1232. 

PCB GROUP 3 INCLUDES PCS'S 1816, 1242, 
AND 1248 AND IS CALCULATED AS 
1242. 

PCB GROUP 4 INCLUDES PCB 1254 AND IS 
CALCULATED AS 1254. 

PCB ERG UP 5 INCLUDES PCB'S 1268 AHD 1262 
AND IS CALCULATED AS 1268. 

. . 

4 r 

BZT0104(e)011972 



LEGAL 
DATE: 14 JAN 85 

LAB t: e4-1~2'2 ~.~ 
IrE" t: cF 
SAMPLE: ZI~87 

PCB'S 
"'ETHOD 608 

============================:==:================= 
AI'IGUNT PARAI'IETER 
~6JK6 

===============================:================= 

<8.25 PCB SROUP 1 
(8.1 PCB GROUP 2 

<3.05 PCB SROUP 3 
<0.05 PCB GROUP 4 
<0.f~5 PCB SROUP 5 

e TOTAL PCB 

PCB EROUP 1 INCLUDES PCB 1221 AND IS 
CALCULATED AS 1221. 

PCB GROUP 2 INCLUDES PCB 1232 AND IS 
CALCULATED AS 1232. 

PCB EROUP 3 INCLUDES PCB'S 1816, 1242, 
AND 1248 AND IS CALCULATED AS 
1242. 

PCB GROUP 4 INCLUDES PCB 1254 AND IS 
CALCULATED AS 1254. 

PCB SROUP 5 INCLUDES PCB'S 1260 AND 1262 
AND IS CALCULATED AS 1268. 

. ' 

I 

BZT0104(e)011973 
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DATE: 03 JAN 8S 

LAB .: 84-182' 
ITE!! I: I. 
SAMPLE: Z 1817 

r 

ACID EXTRACT ABLES 
!!ETHOD 625 

EXTRACTED BY RCRA I1ETHOD 354. 

==========================:====================== ========================================== 
MOUNT 

"G/KG 
PARAI'IETER 

================================================= 

(1 PHENOL 
(1 2-CHLOROPHENOl 
(I 2-NITROPHENOL 
(I 2,4-DII'IETHYL?HENOL 
(I 2,4-DICHLOROPHENOL 
<1 4-CHLORO-3-!!ETHYLPHENOL 

A!!OUNT 
I1G/KG 

PARAI1ETER 

========================================== 

(1 2,4,6-TRICHLOROPHENOL 
{1 2,4-DINITROPHENOL 
(1 4-NITROPHENOL 
(1 2-!!ETHYL-4,6-DINITROPHENOL 

1828 PENTACHLOROPHENOL 
71 TETRACHLOROPHENOL tt 

u REPORTED AS 
2,3, 4, 6-TETRACHLOROPHENOL 

BASE/NEUTRAL EXTRACTABLES 
I'!ETHOD 625 

================================================= 
A/'IGUNT 

M6JKG 
PARAI'IETER 

================================================= 

< 1 BISI2-CHlOROETHYLJ ETHER 
< 1 1,3-DICHlOROBENZENE 
<1 1,4-DICHLOROBENZENE 
/' d 1,2-DICHLORDBENZENE 
(! HEXACHLOROETHANE 
< 1 N-NITROSG-DI-N-PROPVLA"!NE 
<1 N!TROBENZENE 
< 1 ISOPHORONE 
<1 BIS!2-CHlCROETHOXY) ~ETHAHE 

< 1 1,2.4-TR!CHLGROBENZENE 
(I NAPHTHALENE 
q HEIACHLDROBUTADIENE 
<1 HEXACHlOROCVCLOPENTADIENE 
( 1 2-CHLDRDNAPHTHAlEHE 
<1 ACENAPHH!rLENE 
< 1 DI~ETHYlPHTHALATE 

<1 2,6-DINITROTOLUENE 

========================================== 
AI!OUHT 

116/KG 
PARMETER 

========================================== 

(I ACENAPHTHENE 
<1 2,4-DINITROTOLUENE 
{I FLUORENE 
<l D!ETHYLPHTHALATE 
<1 N-NITROSODIPHENYlA~INE 

<1 4-BRO~OPHENYL PHENYL ETHER 
{ 1 HEIACHLOROBENZENE 
{I PHENANTHRENE 
<1 ANTHRACENE 
<1 DIBUTYL PHTHALATE 
(1 FLUORANTHENE 
(1 PYRENE 
(1 BUTYL 8ENZYL PHTHALATE 
(1 BENI(AJANTHRACENE 
{I CHRYSENE 
(1 J,J'-OICHLROBENZIDINE 
<1 BIS(2-ETHYLHEXYL) PHTHALATE 
( 1 BENZ(AlPYRENE 

BZT0104(e)011975 



DATE: 83 JAN 85 

LAB I: 84-182f 
1m! .: 9 
SAIIPLE: Z1etS 

t. 

LEGAL 

ACID EXTRACTABLES 
I'IETHOD 625 

EXTRACTED BY RCRA I'IETHOD 3548 

================================================= 
A/fOUNT 

MS/KS 
PARAltETER 

================================================= 

(1 PHENOL 
<1 2-CHLDROPHENOL 
<I 2-NITROPHENOL 
(I 2,4-DII'IETHYLPHENOL 
{I 2,4-DICHlDROPHENOL 
(1 4-CHLORO-3-I'IETHYLPHENOL 

========================================== 
Al'IOUNT 

"S/KG 
PARMETER 

========================================== 

{I 2,4,b-TRICHLOROPHENOL 
(1 2,4-DIHITRDPHEHDL 
(I 4-NITROPHENDL 
<1 2-I'IETHYL-4,6-DIHITROPHENOl 

515 PENTACHLOROPHENOL 
12 TETRACHLOROPHENOL ff 

If REPORTED AS 
2,3,4,o-TETRACHLOROPHENOL 

BASE/NEUTRAL EITRACTABLES 
METHOD 625 

================================================= 
AI'IDUNT 

116/KS 
PARA"ETER 

================================================= 

< 1 B!S(2-CHLOROETHYL) ETHER 
<1 1,3-DICHLGROBENZENE 
{l 1,4-DICHLOROBENZENE 
<1 l,Z-DICHLOROBENZENE 
<1 HEXACHLOROETHANE 
<t N-NITROSO-D!-N-PROPYLA~INE 

< 1 NITlWBENZENE 
<t ISOPHORONE 
{I BIS!Z-CHlOROETHOXYI "ETHANE 
<1 1,2,4-TRICHLOROBENZENE 
(I NAPHTHALENE 
(1 HEXACHlOR08UTADIEHE 
<1 HEIACHLOROCYCLOPENTADIENE 
(I 2-CHLORONAPHTHALENE 
< 1 ACENAPHTHYLEHE 
<I DI~ETHY1PHTHALATE 

(I 2,6-DIN!TROTOLUENE 

========================================== 
A"OUNT 

IIS/KS 
PARAI!ETER 

========================================== 

(1 ACENAPHTHENE 
<1 2,4-DINITROTOLUENE 
<1 FLUORENE 
<1 DIETHYLPHTHALATE 
( 1 N-NITROSODIPHENYLA"INE 
(1 4-BRO"OPHENYL PHENYL ETHER 
( 1 HEXACHLOROBENZENE 
{I PHENANTHRENE 
<1 ANTHRACENE 
{1 DIBUTYL PHTHALATE 
(1 FLUORANTHENE 
{1 PYRENE 
(1 BUTYL BENZYL PHTHALATE 
{1 BENZ (AI ANTHRACENE 

1 CHRYSENE 
{I 3,3'-DICHLROBENZIDINE 
3 8IS!2-ETHYLHEXYLJ PHTHALATE 

( 1 BENZ (A) PVF:ENE 

BZT0104(e)011976 



DATE: 33 JAN 85 

LAB I: 84-1828 
lTEIf t: a 
5A1'IPLE: Z1812 

LEGAL 
ACID EXTRACTABLES 

I'1ETHOD 625 
EXTRACTED BY RCRA IfETHOD 354' 

================================================= ==============:=========================== 
AlfOUNT 

liS/KG 
PARAIfETER 

================================================= 

< 1 PHENOL 
.: 1 2-CHLOROPHENOL 
< 1 2-NITROPHENOL 
(1 2,4-DII1ETHYLPHENOL 
{I 2,4-DICHLOROPHENOL 
(1 4-CHLORO-3-IfETHYLPHENOL 

Af'lOUNT 
IfG/KS 

PARAf'lETER 

========================================== 

<1 2,4,6-TRICHLOROPHENOL 
(I 2,4-DINITROPHENOL 
(I 4-NITROPHEHDl 
<1 2-~ETHYL-4,6-DINITROPHENOL 

<1 PENTACHLOROPHENOL 
<1 TETRACHlOROPHENOL ff 

ff REPORTED AS 
2,J,4,6-TETRACHlOROPHENOl 

8ASE/NEUTRAL EXTRACTABLES 
METHOD 625 

--------------------------------------------------------------------------------------------------
AMOUNT 

116!K6 
PARAlIETER 

================================================= 

< 1 BIS(2-CHLOROETHYL) ETHER 
(I l,3-DICHlDRDBENZENE 
<t 1,4-DICHLOROBENZENE 
\l 1,2-DICHLOROBENZENE 
<l HEXACHLOROETHANE 
< 1 N-NITROSO-Di-N-PROPYLA~INE 

<l NITROBENZENE 
q ISOPHORONE 
( 1 BIS(2-CHlOROETHOXY) I1ETHANE 
<1 1, 2, 4-TRICHLOROBENZENE 
<I NAPHTHALENE 
< 1 HEXACHlDRDBUTADIENE 
(I HEXACHLOROCYCLOPENTADIENE 
<1 2-CHlORONAPHTHAlENE 
< ! ACENAPHTHYlENE 
( ! DI~ETHYlPHTHALATE 
( , 
d 2,6-DINITROTOLUENE 

========================================== 
AMOUNT 

/fS/KS 
PARAI1ETER 

========================================== 

<1 ACENAPHTHENE 
(1 2,4-DINITROTOlUEHE 
13 FLUORENE 
<1 DIETHYlPHTHAlATE 
{ 1 N-NITROSODIPHEH'flAl'1INE 
(1 4-BROMOPHENYL PHENYL ETHER 
(I HEIACHlOROBENZENE 
14 PHENANTHRENE 

105 ANTHRACENE 
(1 DIBUTYL PHTHALATE 
<I FlUORANTHENE 
<l PYRENE 
<1 BUTYL BENZYL PHTHALATE 
(1 BENZ (AI ANTHRACENE 
< 1 CHRYSEHE 
<1 3,3'-DICHLROBENZIDINE 
( 1 BIS(2-ETHYLHE1YLI PHiHALATE 
(! BENZ (AlPYRENE 

BZT0104(e)011977 
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DATE: i3 JAN 8S LEGAL 
LAB ,: 84-Um 
ITEI1 ,: 7 
SAI1PLE: Hill 

ACID EXTRACTABLES 
I1ETHOD b2S 

EXTRACTED BY RCRA METHOD 3548 

================================================= ========================================== 
AMOUNT 

I1E/KS 
PARAMETER 

================================================= 

<1 
<1 
<1 
( 1 
( 1 
< 1 

PHENOL 
2-CHlOROPHENOl 
2-NITROPHENOl 
2,4-D!I1ETHYLPHENOl 
2,4-DICHLOROPHENOl 
4-CHlORO-3-METHYLPHENOl 

AMOUNT 
116/KG 

PARMETER 

========================================== 

(1 2,4,b-TRICHLOROPHENOL 
(1 2,4-DINITROPHENOl 
(1 4-NITROPHENOL 
{1 2-I1ETHYl-4,6-DINITROPHENOL 
(1 PENTACHLOROPHENOL 
{1 TETRACHlOROPHENOL f+ 

If REPORTED AS 
2,3,4,b-TETRACHLOROPHENOl 

BASE/NEUTRAL EXTRACTABLES 
I1ETHOD b2S 

================================================= 
AI10UNT 

MGIKE 
PARAMETER 

================================================= 

( 1 BIS(2-CHlOROETHYLJ ETHER 
< 1 1,3-DICHLOROBENZENE 
( 1 1,4-DICHLOROBENZENE 
(1 1,2-DICHLOROBENZENE 
( 1 HEXACHLOROETHANE 
< 1 N-NITROSO-DI-N-PROPYLA~INE 
(1 NITROBENZENE 
(1 ISOPHORONE 
( 1 BIS(2-CHlOROETHOIYJ I1ETHANE 
(1 1, 2, 4-TRICHlOROBENZENE 
(1 NAPHTHALENE 
<1 HEIACHLOROBUTAD!ENE 
( 1 HEXACHlOROCYCLOPENTADIENE 
(1 2-CHLORONAPHTHAlENE 
<1 ACENAPHTHYLENE 
l' .I D[~ETHYlPHTHALATE 

<1 2,6-D!NITROTOlUENE 

========================================== 
AI10UNT 

116/K6 
PARAI1ETER 

========================================== 

<1 ACENAPHTHENE 
(1 2,4-DINITROTOLUENE 
(1 FLUORENE 
<1 DIETHYLPHTHAlATE 
<1 N-NITROSODIPHENYlAI1!NE 
<1 4-BR0I10PHENYl PHENYL ETHER 
(1 HEXACHlOROBENZENE 
<1 PHENANTHRENE 
<1 ANTHRACENE 
{1 DIBUTYl PHTHALATE 
<1 FLUORANTHENE 
(1 PYRENE 
(1 BUTYL BENZYL PHTHALATE 
{1 BENZ (AJANTHRACENE 
{1 CHRYSENE 
{1 3,3'-DICHlROBENZID!NE 
(1 B!S(2-ETHYLHEXYL) PHTHALATE 
(1 BENZ (A1PYRENE 

BZT0104(e)011978 



DATE: 83 JAN 85 

LAB I: 84-1828 
rTE!'! I: IS 
SMPLE: lIf!7 

PESTICIDES 
"'ETHOD 625 

EXTRACTED BY RCRA 3548 

LEGAL 

=:====:===========:======================= 
A"OUNT PARAMETER 

!'IG/KG 
:========================================= 

<5 ALPHA-SHC 
<5 HEPTACHLOR 
<5 ALDRIN 
<;5 HEPTACHLOR EPOXIDE 
{5 ENDDSULFAN I 
<5 TRANS-;~ONACHLOR 

(5 P,P'-DDE 
<5 DIELDRIN 
<5 ENDRIN 
(,5 ENDOSULFAN II 
'5 P,P'-DDD 
( 5 ENDOSULFAN CYCLIC SULFATE 
<5 P,P'-DDT 
{~ 
,,) GAI'II'IA-BHC (LlNDHNEl 

BZT0104(e)011979 



LEGAL 
DATE: 83 JAN 85 

LAB I: 84-182e 
!TEl! I: 9 
SA~PLE: Z1018 

PESTICIDES 
r1ETHOD 625 

EXTRACTED BY RCRA 354' 

========================================== 
AIIOUNT PARAIIETER 

!'I6/KS 
========================================== 

<s ALPHA-SHC 
<5 HEPTACHLOR 
(5 ALDRIN 
<5 HEPTACHLOR EPOXIDE 
<5 ENDOSULFAN I 
<5 TRANS-NONACHLOR 
<5 P,P'-DDE 
<5 DIELDRIN 
<5 ENDRIN 
<5 ENDOSULFAN II 
(5 P,P·'-DDD 
<5 ENDDSULFAN CYCLIC SULFATE 
{5 P,P'-DDT 
<5 GAMI'IA-BHC (LINDANE) 

BZT0104(e)011980 



DATE: 83 JAN 85 

LAB t: 84-1820 
ITE" t: 8 
SAI'!?LE: Z1012 

PESTICIDES 
!1ETHOD 625 

EXTRACTED BV RCRA 3548 

LEGAL 

========================================== 
AI'!OUNT PARA!1ETER 

116/K6 
:::::::::::=::::::::=::::::::::::::::::::= 

{5 ALPHA-BHe 
<5 HEPTACHLOR 
'c; \~ ALDRIN 
(5 HEPTACHLOR EPOXIDE 
<5 ENDOSULFAH I 
(5 TRANS-NONACHLOR 
<5 P,P'-DDE 
(5 DIELDRIN 
(5 ENDRrN 
'C: 
(~ oJ ENOOSULFAH II 
(S P,P'-DDD 
<5 ENDOSULFAN CVCLIC SULFATE 
<5 P,P'-DDT 
(5 SAI'II'IA-BHC (LINDANE) 

BZT0104(e)011981 



,. 

LEGAL 
DATE: 83 JAN 85 

LAB I: 84-1828 
ITE" I: 7 
SAKPLE: llSl1 

PESTICIDES 
"'ETHOD 625 

EXTRACTED BY RCRA 354. 

=====;==================================== 
AMOUNT PARAMETER 

!'I6/KG 
=====::=================================== 

(5 ALPHA-SHC 
<5 HEPTACHLOR 
(5 ALDRIN 
<5 HEPTACHLOR EPOXIOE 
<5 ENDOSULFAN I 
(~ 5 TRANS-NONACHlOR 
<5 P,P'-ODE 
<:5 DIELDRIN 
(S ENDR!N 
<:5 ENDOSULFAN II 
<5 P.P'-DDD 
<5 ENDOSULFAN CYCLIC SULFATE 
<5 P,P'-DDT 
<5 GAMI'fA-BHC (LINDANE) 

BZT0104(e)011982 



, 

LEGAL 
~~j3 JAN 85 

GC/MS SCAN ID 

84-1020 Z101? 

THE WATER- SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3540 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS~ THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/L. THE FOLLOWING COMPOUNDS 
WERE TENfATIVELY IDENTIFIED WITH THE ESTIMATED CONCENTRATIONS 
SHOL'JN. 

COMPOUND 

l-ETHYL-4-METHYLCYCLOHEXANE 
2,6-DIMETHYLOCTANE 
4-I"1ETH'r'LNONANE 
I-METHYL-4-(1-METHYLETHYL1CYCLOHEXANE 
4-I"1ETHYLDECANE 
BUTYLCYCLOHEXANE 
5-1"1ETHYLDECt~NE 

3-r1ETHYLDEC{~f\.IE 

UNDECANE 
OCTYLCYCLOPROPANE 

MGIKG 

HI 
liZ! 
8 
12 
36 
14 
15 
8 
18 

THE SAMPLE ALSO CONTAINED NUMEROUS OTHER COMPOUNDS NOT IDENTIFIED. 
THE PATTERN, HOWEVER, WAS INDICATIVE OF A SOLVENT MIXTURE SIMILAR 
TO PAINT THINNER. 

BZT0104(e)011983 



LlGAL 
l • 

12'3 JAN 85 
GC/MS SCAN 10 

84-1020 Z1i1.'118 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3540 
(ACETONE/HEXANE) AND ANALYZED BY Ge/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS, THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/L. THE FOLLOWING COMPOUNDS 
WERE TENTATIVELY IDENTIFIED WITH THE ESTIMATED CONCENTRATIONS 
SHm'JN. 

COMPOUND 

DODECANE 
TRIDECAl'lE 
F'Er-lTADECANE 

MG/KG 

6 
8 
6 

BZT0104(e)011984 



LEGAL 
(213 JAN 85 

GC/MS SCAN 10 

84-1020 Z1012 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3540 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS, THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

BZT0104(e)011985 

! 
! 
I 

1 



._. __ .~ ...... __ • '- ~ <0- '- .. ...... ___ ... __ • __ • ___________ ._. _. ___ • _____ .a.._ .. __ _ 

I • 

LEGAL 
!2)3 JAN 85 

GC/MS SCAN 10 

84-1020 Z1011 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3540 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS~ THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

BZT0104(e)011986 
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DATE: ~2 JAN 85 ~ 

LAB I: 84-1828 Co<' I" 
ITE~ .: 12 
SA~PLE: ZU84 

PESTICIDES 
METHOD 625 

EXTRACTED BY RCRA 3548 

LEGAL 

------------------------------------------------------------------------------------
A~DUNT PARA~ETER 

!'IS/KS 
======================================:=== 

<5 ALPHA-BHe 
(5 HEPTACHLOR 
(5 ALDRIN 
<s HEPTACHLOR EPOXIDE 
::5 ENDOSULFAN I 
.. '~ 
\,J TRANS-NONACHLOR 
(5 P,P'-DDE .... 
',,J DIELDRIN 
'C: 
\J ENDR!N 
<s ENDOSULFAN II 
(S P,P'-DDD 
(5 ENDOSULFAN CYCLIC SULFATE 
(5 P,P'-DDT 
{O" ,J 5M~A-BHC (LINDANE) 

BZT0104(e)011987 
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DATE: 82 JAN 85 LEGAL 
LAB I: 84-182" 
ITEI. I: 12 
SMPLE: ZU@4 

ACID EXTRACTABLES 
I'IETHOD 625 

EXTRACTED BY ReRA "ETHOO 3548 

================================================= ========================:================= 
PARMETER 

================================================= 

(1 PHENOL 
(I 2-CHLOROPHENOL 
(1 2-NITROPHENOl 
(I 2,4-0rI'lETHYLPHENOL 
{I 2,4-DICHLOROPHENOL 
(I 4-CHLORO-3-I'IETHYLPHENOL 

A!'IOUNT 
!'IS/KG 

PARMETER 

========================================== 

<1 2,4,o-TRICHLOROPHEHDL 
(1 2,4-DINITROPHENOL 
(1 4-NITROPHENOL 
(I 2-!'IETHYL-4,6-0INITROPHENOL 
(1 PENTACHLOROPHENOL 
(1 TETRACHLOROPHENOL If 

If REPORTED AS 
2,3,4,6-TETRACHLOROPHENOL 

8ASE/NEUTRAL ElTRACTABLES 
!'IETHOD 625 

================================================= 
A!'IDUNT 

!'IG/KG 
PARAI!ETER 

================================================= 

(l BIS(2-CHLGROETHYLl ETHER 
(I 1,3-0ICHLORGBENZENE 
( 1 1,4-DICHLGROBENZENE 
< 1 1,2-DICHLOROBENZENE 
<1 HEXACHLOROETHANE 
<1 N-NITRQSQ-D!-N-PRGPVlAMINE 
<1 NITROBENZENE 
<1 ISOPHORONE 
<1 BIS(2-CHLOROETHOXYl !'IETHANE 
<1 1,2,4-TRICHLOROBENZENE 
<1 NAPHTHALENE 
( 1 HEXACHLOROBUTAOIENE 
(1 HEXACHLORDCYCLOPENTAOIENE 
<1 2-CHLORONAPHTHALENE 
(1 ACENAPHTHYLENE 
<1 DI"ETHYLPHTHALATE 
(! 2,b-D!NITROTOLUENE 

========================================== 
AMOUNT 

!'I6/KG 
PARMETER 

========:================================= 

(1 ACENAPHTHENE 
< I 2,4-DINITROTOLUENE 
(1 FLUORENE 
<1 DIETHYLPHTHALATE 
<1 N-NITROSODIPHENYLA!'IINE 
(1 4-BRD~OPHENYL PHENYL ETHER 
{I HEXACHLOR08ENZENE 
( 1 PHENANTHRENE 
( 1 ANTHRACENE 
(I OIBUTYL PHTHALATE 
( 1 FLUORANTHENE 
<1 PYRENE 
<1 BUTYL BENZYL PHTHALATE 
<1 BENZ (AlANTHRACENE 
< 1 CHRYSENE 
<1 3,3'-orCHLROBENZID!NE 
<1 B!S(2-ETHiLHEXYLl PHTHALATE 
( 1 BENZ(AlPVRENE 

BZT0104(e)011988 



DATE: e2 JAN 85 

LAB I: 84-182S 
!TEll .: 11 
SAIIPLE: Z 1 e 16 

LEGAL 
ACID EITRACTABLES 

!'IETHOD 625 
EXTRACTED BY RCRA IIETHOD 3548 

================================================= 
MWUNT 
!'l6/K6 

PARAI'!ETER 

=====================================:==:======== 

(1 PHENOL 
< 1 2-CHlGROPHENOL 
(1 2-NITROPHENOl 
(1 2,4-DII'!ETHYLPHENOL 
(1 2,4-DICHlOROPHENOl 
<1 4-CHlORO-3-METHYLPHENOL 

========================================== 
AIIOUNT 

116JK6 
PARAIIETER 

========================================== 

{I 2,4,6-TRICHLOROPHENOl 
(1 2,4-DINITROPHENOl 
<I 4-NITROPHENOL 
<I 2-I'!ETHYL-4,6-DINITROPHENOl 
(1 PENTACHLOROPHENOL 
(I TETRACHlOROPHENOl II 

ff REPORTED AS 
2,3,4,b-TETRACHlOROPHENOL 

BASE/NEUTRAL EITRACTABlES 
METHOD 625 

================================================= 
AlWUNT 

MaIKa 
PARAI1ETER 

--------------------------------------------------------------------------------------------------

<1 BIS!2-CHLDROETHYL) ETHER 
(1 I,l-DICHLOROBENZENE 
(1 1,4-DICHLORGBENlENE 
( 1 1.2-DICHlOROBENZENE 
<1 HEXACHLOROETHANE 
<1 H-NITROSO-Ol-~-PROPYlA~INE 

<1 NITROBENZENE 
(1 ISOPHOROtiE 
< 1 BIS(2-CHlOROETHOIYJ ~ETHANE 

(1 1,2,4-TRICHlOROBENZENE 
<1 NAPHTHALENE 
<1 HEXACHlOROBUTADIENE 
(! HEXACHlOROCYCLOPENTADIENE 
(1 2-CHlORONAPHTHAlENE 
(1 ACENAPHTHYLENE 
(1 Or~ETHYLPHTHAlATE 

<l 2,6-DINITROTOlUENE 

========================================== 
AIIOUNT 

!'IS/KS 
PARAI1ETER 

-------------------------------------------------------------------------- .. --------

{I ACENAPHTHENE 
<i 2,4-DINITROTOLUENE 
(1 FLUORENE 
{I D!ETHYLPHTHAlATE 
< 1 N-NITROSODIPHENYLAMINE 
<1 4-BROMOPHENYL PHENYL ETHER 
(1 HEXACHLDROBENZENE 
<1 PHENANTHRENE 
(1 ANTHRACENE 
{I D!BUTYL PHTHALATE 
{ 1 FlUORANTHENE 
{I PYRENE 
< 1 BUTYL BENZYL PHTHALATE 
<1 BENZ (AJANTHRACENE 
{ 1 CHRYSENE 
(1 3,3'-DICHLROBENIIDINE 
{ 1 BIS(2-ETHYLHEXYlJ PHTHALATE 
(1 BENZ(AJPYRENE 

BZT0104(e)011989 



DATE: 12 JAN 8S 

LAB I: B4-U2t 
rm! I: 11 
SA MPlE: ZlIJ! b 

~ 

PESTICIDES 
I1ETHOD b2S 

EXTRACTED BY RCRA 354~ 

LEGAL 

=;;;~~~=======;;;:~;~;;=================== 
/'IG/KG 

=:===================:==================== 

(5 ALPHA-SHC 
<5 HEPTACHLOR 
<5 ALDRIN 
<5 HEPTACHLOR EPOXIDE 
'" \.J ENDOSULFAN I 
<5 TRANS-NONACHLOR 
(e 
,.J P,P'-DDE 
(5 DIELDRIN 
(5 ENDRIN 
<5 ENDOSULFAN II 
.'r: P.P'-DDD \.J 

<:5 ENDGSULFAN CYCLIC SULFATE 
<5 P.P'-DDT 
(5 6A~I'!A-BHC ILINDANE) 

BZT0104(e)011990 



DATE: 82 JAN 85 ~ 

LAB I: 84-1B2~ 

ITEr. I: 2 
SAIIPLE: Z U@7 

PESTICIDES 
IIETHOD 625 

EXTRACTED BY RCRA 354' 

LEGAL 

========================================== 
A~OUNT PARAIIETER 

1'161/(6 
------------------------------------------------------------------------------------

(5 ALPHA-SHe 
<5 HEPTACHLOR 
(5 ALDRIN 
,~ HEPTACHLDR EPOXIDE \oJ 

<5 ENDOSULFAH I 
<5 TRANS-NONACHLOR 
<5 P,P'-DDE 
<5 DIELDRIN 
<5 ENDRIH 
<S ENOOSULFAN II 
.. ~ P,P'-DDD \oJ 

,S ENDOSULFAN CYCLIC SULFATE 
<5 P,P'-ODT 
(5 6AIINA-BHe (LINDANE) 

BZT0104(e)011991 



LEGAL 
i~i2 JAN 85 

GC/MS SCAN 10 

84-1020 Z1007 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3540 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS~ THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

BZT0104(e)011992 



" 

r . -

LEGAL 
1212 JAN 85 

Ge/NS SCAN 10 

84-1020 Z1016 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3540 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS, THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

BZT0104(e)011993 



r 

lEGAL 
i212 JAN 85 

GC/MS SCAN ID 

84-1020 Z1004 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3540 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS~ THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

BZT0104(e)011994 



LEGAL 
31 DEC 84 

GC/MS SCAN ID 

84-1020 Z1008 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3540 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS~ THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/L. THE FOLLOWING COMPOUNDS 
WERE TENTATIVELY IDENTIFIED WITH THE ESTIMATED CONCENTRATIONS 
SHOl·JN. 

COMPOUND 

f\.lONP,NE 
DECANE 
4-METHYLDECANE 
UNDECANE 
2-METHYLUNDECANE 
DODECANE 
TF:IDECANE 
7-METHYLTRIDECANE 
HENEICOSANE 

,'. 

MG/KG 

1 
4 

19 
8 
46 
67 
38 
37 

BZT0104(e)011995 



L~GAl 
31 DEC 84 

GC/MS SCAN 10 

84-1020 Z1020 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3540 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS~ THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

BZT0104(e)011996 



r
I 

LEGAL 
DATE: 31 DEC 84 

LAB I: 84-U2IJ 
ITEM I: 4 
SMIPLE: ZI~~8 

ACID EXTRACTABLES 
!'IETHOD 625 

EXTRACTED BY RCRA I'IETHOD 354. 

================================================= ========================================== 
AI'IOUNT 

MG/KG 
PARAI'IEiER 

================================================= 

<1 PHENOL 
(1 2-CHLDROPH£NOL 
([ 2-NITROPHENOL 
<I 2,4-DII'IETHYLPHENOL 
(J 2,4-DICHLOROPHENOL 
(1 4-CHLORO-3-I'IETHYLPHENOL 

AMOUNT 
I'IG/KG 

PARAMETER 

========================================== 

(1 2, 4, 6-TRICHLOROPHENOL 
(I 2,4-D!NITROPHENOL 
(1 4-NITROPHENOL 
(1 2-METHYL-4,b-DINITROPHENOL 
(I PENTACHLOROPHENOL 
(I TETRACHLOROPHENOL tt 

tt REPORTED AS 
2,3,4,b-TETRACHLOROPHENDL 

BASE/NEUTRAL EITRACTABLES 
"'ETHOn 625 

================================================= 
AI'!OUNT 

!'IG/KG 
PARAI'IETER 

================================================= 

<1 B!S(2-CHLOROETHYL) ETHER 
<l !,3-DICHLOR03ENZENE 
<1 [,4-DICHLOROBENZENE 
(1 1,2-DICHLOROBENZENE 
(1 HEXACHLOROETHANE 
< 1 N-NITROSQ-DI-N-PROPYLA!'I!NE 
(l NITROBENZENE 
1 ISOPHORONE 

(1 BIS(2-CHLOROETHOIY) "ETHANE 
(1 1,2,4-TRICHlGR08ENZENE 
< 1 NAPHTHALENE 
( . 
d HEXACHLOROBUTADIENE 
-: 1 HEIACHLOROCYCLOPENTAOIENE 
(I 2-CHLORONAPHTHALEHE 
(I ACENAPHTHYLENE 
(1 D!METHYLPHTHALATE 
\1 2,e-OIN!TROTOLUENE 

========================================== 
AI'IOUNT 

I'IG/KG 
PARAI'IETER 

========================================== 

( 1 ACENAPHTHENE 
3 2,4-0!NITROTOLUENE 

FLUORENE 
<1 DIETHYLPHTHALATE 
2 N-NITROSODIPHENYLAI'IINE 

<1 4-BROI'IOPHENYL PHENYL ETHER 
(1 HEXACHLOROBENZENE 
I PHENANTHRENE 
1 ANTHRACENE 

( 1 DIBUTYl PHTHALATE 
<1 FlUORANTHENE 
<1 PYRENE 
< 1 BUTYL BENZYL PHTHALATE 
<1 BENZ (A!ANTHRACENE 
<l CHRYSEHE 
<1 3,3'-OICHLROBENZID!NE 
([ BISI2-ETHYLHEIYLI PHTHALATE 
<1 BENZIAlPYRENE 

BZT0104(e)011997 



r , . 

DATE: 31 DEC 84 LEGAL 
LAB t: 84-1823 
!TEll I: 1 
SAI!PLE: Z 1828 

ACID EXTRACT ABLES 
I'ETHOD 625 

EXTRACTED BY RCRA I!ETHOD 3548 

================================================= ==============================:=========== 
AI!OUNT 
I'tG/K6 

PARAI'!ETER 

================================================= 

< 1 PHENOL 
<1 2-CHLOROPHENOL 
<1 2-NITROPHENOl 
<1 2,4-DfI!ETHYlPHENOL 
<I 2,4-DICHlOROPHENOl 
<I 4-CHlORO-3-I!ETHYlPHENOL 

AI'!OUtH 
liS/KG 

PARMETER 

========================================== 

{I 2,4,b-TRICHlOROPHEHOL 
(1 2,4-0IN!TROPHENOl 
(1 4-NITROPHENOl 
<1 2-I!ETHYl-4,6-DIN!TROPHENOl 
{I PENTACHLOROPHENOL 
(1 TETRACHlOROPHENOl II 

ft REPORTED AS 
2, 3, 4, b-TETRACHlORCPHENOl 

BASE/NEUTRAL EXTRACTABlES 
IIETHOn 625 

================================================= 
AI!OUNT 

IIEIKS 
PARA~ETER 

================================================= 

.; 1 BIS!2-CHlOROETHYLl ETHER 
<1 1,3-D!CHLOROBENZENE 
< I 1,4-DICHLOROBENZENE 
< 1 1,2-D!CHLORCBENZENE 
<1 HEXACHLOROETHANE 
(1 N-N!TROSO-DI-N-PROPVlAMINE 
<l NITROBENZENE 
( 1 ISOPHORONE 
<l BIS!2-CHlOROETHDXY) !1ETHANE 
<1 1,2,4-TRICHlOROBENZENE 
( 1 NAPHTHALENE 
< 1 HEXACHLOROBUTADIENE 
( 1 HEXACHLORDCYCLOPENTAD!ENE 
<l 2-CHlORONAPHTHAlENE 
(! ACENAPHTHYlENE 
( 1 DI"ETHYlPHTHAlATE 
<1 2,6-DINITROTOLUENE 

========================================== 
A!10UNT 
"6/KS 

PARAI!ETER 

========================================== 

<1 ACENAPHTHENE 
( 1 2.4-DINITROTOlUENE 
<l FLUORENE 
(I DIETHYlPHTHAlATE 
<l N-NITROSODIPHENYLA~!NE 

<1 4-BROI'!OPHENYl P~ENYL ETHER 
<l HEXACHlOROBENZENE 
<1 PHENANTHRENE 
<1 ANTHRACENE 
(1 D!BUTYl PHTHALATE 
<1 FlUORANTHENE 
(I PYRENE 
<1 BUTYL BENZYL PHTHALATE 
(1 BENZ (A1ANTHRACENE 
<1 CHRYSENE 
<1 3,3'-DICHlROBENZIDINE 
<1 BIS!2-ETHYLHEXYLl PHTHALATE 
<1 BENZ(A)F¥RENE 

BZT0104(e)011998 



, r 

LEGAL 
DATE: 31 DEC 84 

LAB t: 84-1821 
ITE/,! I: 4 
SAI'!PLE: Zl1!1!8 

PESTICIDES 
I1ETHOD 625 

EXTRACTED BY RCRA 354. 

========================================== 
AI10UNT PARAI1ETER 

115/K6 
========================================== 

(5 ALPHA-SHC 
(I: 
.,J HEPTACHLOR 
(5 ALDRIN 
<5 HEPTACHLOR EPOlIDE 
':5 ENDOSULFAN I 
(S TRANS-NONACHLOR 
'C; \v P,P'-DDE 
(S DIELDRIN 
(5 ENDRIH 
<s ENDDSULFAH II 
(5 P,P'-DDD 
<5 ENDOSULFAN CYCLIC SULFATE 
<5 P,P'-DDT 
(S 5A1'!PlA-BHC (LINDANE) 

" 

l • 

BZT0104(e)011999 



DATE: 31 DEC 84 ~ 

LAB I: 48-!a2~ 

!TEl'! I: 1 
SA~PLE: ZU2~ 

PESTICIDES 
I'!ETHOD 625 

EXTRACTED BY RCRA 3548 

lEGAL 

------------------------------------------------------------------------------------
AI'!OUNT PARAI'!ETER 

/'!6/KS 
========================================== 

{5 ~LPHA-8HC 

<5 HEPTACHLOR 
<5 ALDRIN 
{5 HEPTACHLOR EPOXIDE 
(5 ENDGSULFAN I 
<5 TRANS-IiGNACHlQR 
{t 
"i P,P'-ODE 
f~ 5 DIELDRIN 
<5 ENDRIN 
~~ 5 ENDOSULFAN II 
<5 P.P'-DDD 
<5 ENDOSULFAN CYCLIC SULFATE 
<5 P.P'-DDT 
<s EAI'!I'!A-BHC (LINDANE) 

BZT0104(e)012000 



DATE: 28 DEC 84 

LAB I: 84-lIm 
ITE!I I: 5 
SAIIPLE:Z!e!J9 

PESTICIDES 
METHOD 625 

EXTRACTED BY RCRA 3548 

LEGAL 

========================================== 
AIIOUNT PARAMETER 

!lG/KG 
========================================== 

<5 ALPHA-BHC 
(5 HEPTACHLOR 
<5 ALDRIN 
(5 HEPTACHLOR EPOXIDE 
<5 ENOOSULFAN I 
<5 TRANS-HONACHLOR 
<5 P,P'-DDE 
(5 DIELDRIN 
<5 ENDRIN 
<S ENDOSULFAN II 
<5 P,P'-DDD 
(5 ENDOSUlFAH CYCLIC SULFATE 
<5 P,P'-DOT 
<5 6AI11'!A-BHC (LINDANE) 

BZT0104(e)012001 



DATE: 28 DEC 84 

LAB I: 84-1833 
lIE/,! I: b 
SAIIPLE: l1818 

PESTICIDES 
"'ETHOD 625 

EXTRACTED BY RCRA 354' 

LEGAL 

========================================== 
A~OUNT PARAI'IETER 

1'16/K6 
========================================== 

{5 ALPHA-SHC 
{5 HEPTACHLOR 
{5 ALDRIN 
<5 HEPTACHLOR EPOlIDE 
{5 ENDOSULFAN I 
(5 TRANS-NCNACHLOR 
<5 P,P'-DDE 
(5 DIELDRIN 
'0: 
("~ ENDRIN 
(5 ENDOSUlFAH II 
{5 P,P'-DDD 
<5 ENDOSULFAN CYCLIC SULFATE 
<5 P,P'-DDT 
<5 6AI'II'IA-BHC (LINDANE) 

BZT0104(e)012002 



DATE: 28 DEC 84 

LAB I: 84-1833 
ITEII I: 6 
SAIIPLE: ZUU 

LEGAL 

ACID EXTRACTABLES 
!!ETHOD 625 

EXTRACTED BY RCRA !!ETHOD 3548 

================================================= ========================================== 
AIfOUNT 

IIGIKG 
PARAMETER 

--------------------------------------------------------------------------------------------------

.: 1 PHENOL 
<1 2-CHLOROPHENOL 
(I 2-NITROPHENOL 
(1 2,4-DIIIETHYlPHENOl 
(1 2,4-DICHLOROPHENOl 
.: 1 4-CHLORO- H!ETHYLPHENOL 

AI'!OUNT 
!!GIKS 

PARAIIETER 

========================================== 

(I 2,4,6-TRICHLOROPHENOL 
(1 2,4-0INITROPHENOL 
(I 4-NITROPHENOL 
(1 2-IfETHYL-4,6-DIHITRDPHEHDL 
(1 PENTACHLOROPHENOL 
(1 TETRA CHLOROPHENOL ++ 

+t REPORTED AS 
2,3, 4, 6-TETRACHLOROPHENOl 

BASE/NEUTRAL EXTRACT ABLES 
IIETHOD 625 

--------------------------------------------------------------------------------------------------
AMOUNT 

liS/KG 
PARAIIETER 

================================================= 

{I B!S(2-CHLOROETHYLI ETHER 
(I 1,3-DICHLOROBENZENE 
<1 1,4-0ICHLOROBENZENE 
<! 1,2-DICHLOROBENZENE 
( I HEXACHLOROETHANE 
(1 N-NITROSO-OI-N-PROPYlAMINE 
<1 NITROBENZENE 
q ISOPHORONE 
{1 BIS(2-CHLOROETHOXYI METHANE 
( I 1,2,4-TRICHlOROBENZENE 
<l NAPHTHALENE 
{I ~~lACHLOROBUTADIENE 

(1 rlEXACHLOROCYCLOPENTADIENE 
(I 2-CHLORONAPHTHALENE 
<t ACENAPHTHYlEHE 
(I OI!!ETHYLPHTHALATE 
<l 2,6-0INITROTOLUENE 

========================================== 
AMOUNT 

IIG/KG 
PARAIIETER 

========================================== 

{I ACENAPHTHENE 
<1 2,4-DINITROTOLUENE 
{I FLUORENE 
(I DIETHYLPHTHALATE 
(I N-NITROSODIPHENYLA"INE 
<1 4-BRO"DPHENYL PHENYL ET~£~ 
(I HElACHLOROBENZENE 
( , 
.1 PHENANTHRENE 
(1 ANTHRACENE 
{I DIBUTYL PHTHALATE 
(1 FLUORANTHENE 
(I PYRENE 
{I BUTYL BENZYL PHTHALATE 
{I BENZ (AIAHTHRACENE 
(I CHRYSENE 
<1 3,3'-DICHLROBENZ!D!NE 
(I BIS(2-ETHYLHEXYLI PHT~ALATE 

(.1 BENZ (Al PYRENE 

BZT0104(e)012003 



DATE: 28 DEC 84 

LAB I: 84-112' 
ITE" I: 5 
SAI1PLE: Z1BI9 

LEGAL 

ACID EXTRACTABLES 
I1ETHOD 625 

EXTRACTED BY RCRA "ETHOD 3541 

================================================= ========================================== 
MOUNT 

M6/K6 
PARA"ETER 

================================================= 

.: 1 PHENOL 
(I 2-CHLDROPHENDL 
(1 2-NITROPHENOL 
.; 1 2,4-0 I I1ETHYLPHENOL 
<l 2,4-0 I CHLOROPHENOL 
(1 4-CHLORO-3-I1ETHYLPHENOL 

AI10UNT 
"6/KG 

PARAI1ETER 

========================================== 

(1 2,4,6-TRICHLOROPHENOL 
(1 2,4-D!NITROPHENOl 
(1 4-NITRDPHENOL 
{1 2-I1ETHYL-4,6-DINITRDPHENOL 
{I PENTACHLOROPHENOL 
(I TETRACHLORDPHENOL tt 

ff REPORTED AS 
2, 3, 4,6-TETRACHLOROPHENOL 

BASE/NEUTRAL EXTRACTABLES 
"ETHOD 625 

================================================= 
AI10UNT 

"6/KG 
PARMETER 

--------------------------------------------------------------------------------------------------

<l BIS(2-CHLOROETHYL) ETHER 
<l 1,3-D!CHLOR08ENZENE 
< 1 1,4-DICHLOROBENZENE 
(I 1,2-DICHLOR08ENZENE 
<l HEXACHLOROETHANE 
<l N-NITROSO-OI-N-PROPYLA~INE 

( 1 NITROBENZENE 
<l I SOPHOP'O,~E 
( 1 BIS(2-CHLOROETHOIYI METHANE 
( 1 1,2,4-TRICHLOROBENZENE 
<l NAPHTHALENE 
{ 1 HEXACHLOROBUTADIENE 
<1 HEXACHLORDCYCLOPENTAO!ENE 
<1 2-CHLDRONAPHTHALENE 
(1 ACENAPHTHYLENE 
( 1 D!METHYLPHTHAlATE 
<1 2,6-0INITROTOlUENE 

========================================== 
AMOUNT 

MG/KG 
PARAI1ETER 

========================================== 

(1 ACENAPHTHENE 
{I 2,4-DINITROTOLUENE 
(1 FLUORENE 
(I D!ETHYLPHTHAlATE 
< 1 N-NITROSODIPHENYLA~INE 

(1 4-BR0I10PHENYL PHENYL ETHER 
(1 HElACHLOROBENZENE 
(1 PHENANTHRENE 
<l ANTHRACENE 
(1 DIBUTYL PHTHALATE 
(I FLUORANTHENE 
(I PYRENE 
(1 BUTYL BENZYL PHTHALATE 
<1 BENZ(AIANTHRACENE 
(1 CHRYSENE 
(1 3,3'-DICHLR08ENZIDINE 
(1 BIS(2-ETHYLHEXYL) PHTHALATE 
(1 BENZ(AIPYRENE 

BZT0104(e)012004 

I 
I 
1 
I 



DATE: 28 DEC 84 

LAB ,: 84- U33 
ITEl'! t: 3 
SAI!PLE: Zl~19 

PESTICIDES 
I!ETHOD 625 

EXTRACTED BY RCRA 3548 

,. 
, 

LEGAL 

========================================:= 
A"DUNT P~P.AMETER 

MS/KG 
========================================== 

<5 ALPHA-SHe 
<5 HEPTACHLOR 
(5 ALDRIN 
(5 HEPTACHLOR E?OXIDE 
(r: 
,,J ENDOSULFAN I 
(S TRANS-NONACHLOR 
<S P,P'-DDE 
<S DIELDRIN 
(5 ENDRIN 
<:5 EN DOSULF AN II 
.. r: P,P'-DDD \.J 

<5 ENDGSULFAN CVCLIC SULFATE 
(5 P,P'-DDT 
<s GAMI!A-8HC (LINDANE) 

I. • 

BZT0104(e)012005 



- - -. -- - -. "" - • '-~ .------ """-- -~~ ........ - ..... -Op. -----"-,._---_._-

DATE: 28 DEC 84 ~ 

LAB .: 84-1833 
IIEl'I .: 3 
SAMPLE: Z1819 

LEGAL 
ACID EXTRACT ABLES 

!'IETHOD 625 
EXTRACTED BY RCRA !'IETHOD 3541 

================================================= 
MOUNT 

!'IG/KG 
PARAMETER 

--------------------------------------------------------------------------------------------------

{1 PHENOL 
<1 2-CHLOROPHENOL 
(1 2-NLTROPHENOL 
{1 2,4-Di!'lETHYLPHENOL 
{1 2,4-DICHLOROPHENOL 
(1 4-CHLORO-3-METHYLPHENOL 

========================================== 
PARAI'IETER 

========================================== 

{1 2,4,6-TRICHLOROPHENOL 
{1 2,4-DINITROPHENOL 
{1 4-NITROPHENOL 
{1 2-I'IETHYL-4,6-DINITROPHENOL 
(1 PENTACHLOROPHENOL 
<1 TETRACHLOROPHENOL ff 

If REPORTED AS 
2,3,4,6-TETRACHLOROPHENOL 

BASE/NEUTRAL EITRACTABLES 
METHOD 625 

================================================= 
AMOUNT 

!'IG/KG 
PARAMETER 

================================================= 

<1 BIS(2-CHLC~OETHYL) ETHER 
(I 1, 3-D ICHLGF:OBENZENE 
{ ! 1,4-D!CHLOROBENZENE 
{1 1,2-0ICHLOR08ENZENE 
< I HEXACHLOROETHANE 
< 1 N-NITROSO-DI-N-PROPYLA!'IINE 
<1 NITROBENZENE 
< ! ISOPHORONE 
(1 BIS(2-CHLOROETHOIY) ~ETHANE 

{I 1,2,4-TRICHLDRDBENZENE 
(I NAPHTHALENE 
{I HEXACHLDRDBUTADIENE 
<l HEIACHLOROCYCLOPENTADIENE 
( I 2-CHLDRONAPHTHALENE 
<t ACENAPHTHYlENE 
( 1 DI!'IETHYL?HTHALATE 
<1 2,6-0INITROTOLUENE 

=============================:============ 
AI'IOUNT 

116/KG 
PARAI1ETER 

=================:======================== 

(1 ACENAPHTHENE 
{1 2,4-DINITROTOLUENE 
<1 FLUORENE 
(1 DIETHYLPHTHALATE 
< I N-NITROSODIPHENYLAI1INE 
{I 4-BROI'IOPHENYL PHENYL ETHER 
< I HEXACHLOROBENZENE 
(1 PHENANTHRENE 
(I ANTHRACENE 
(1 OIBUTYL PHTHALATE 
(1 FLUORANTHENE 
(1 PYRENE 
(1 - BUTYL BENZYL PHTHALATE 
(1 BENZ (AI ANTHRACENE 

. (1 CHRYSENE 
(1 3,3'-DICHLROBENZIOINE 
(1 BIS(2-ETHYLHEXYLI PHTHALATE 
<1 BENZ (Al PYRENE 
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LEGAL 
28 DEC 84 

GC/MS SCAN 10 

84-1020 Z1010 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3540 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 

POLLUTANT CHEMICALS~ THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 10 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 
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LEGAL 
28 DEC 84 

GC/MS SCAN 10 

84-1020 Z1009 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3540 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS~ THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 10 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

BZT0104(e)012008 



LEGAL 
28 DEC 84 

GC/MS SCAN IO 

84-1~2~ Zl~19 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3540 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS, THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 10 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 
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CH2M 
~~HILL 

('ngllwl'fS 
pl.\llI1<'I" 
l'COf)OI11I<.,h 
<.,ci('nti"b 

- v ~ '-../ f '-r'-, I '----- '-'" J...-t-
TO '. /6-. r~u r ("/ 

Environmental Laboratory 

Date: J~nuary 13, 1984 

Invoice No.: 30653 

Subject: Supplemental report to that of December 29, 1983, on 
this invoice number. The analysis of the other two 
soil samples for Merten & Fink, Attorneys-At-Law, 
Portland, Oregon. The sampling information and notes 
on the previous report are applicable to this report. 
Sample 1648 is the smallest of the three samples. 

Sample 

1648 
1649 

The samples were analyzed on an as-received basis and 
the results are expressed in mg/kg or parts per 
million. 

PCB, Arochlor 1248 

29.4 mg/kg 
1060 mg/kg 

The information shown on this sheet is test data only and no 
interpretation is intended or implied. 

Samples will be retained 30 days unless otherwise requested. 

Reported by: 

/CVLAB/022 

Cor .... Uis R~!ti,," .. 1 Offic~ 
2300 N.W. \' . Blvd .. P.o. Box 428. Cor'JlIi~. Oregon 97339 5031752-4271 

BZT0104(e)012015 
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engineers 
pl,:mnc>rs 
economist s 
SCientists 

Ans·d ......... ··· 
Environmental LaDora tory 

Datp: Dec€mber ~9, 1903 

Invoice No.: 30653 

Subject: AnalYRis of one of several soil samples for Merten & 
Fink, Attorneys-At-Law, Portland, OregoD. The 
samples were received December 16, 1983, and assigned 
reference Nos. 1648-1650. Sample 1650, having the 
least water and the most tar like appearance, was 
analyzed for polychlorinated byphenyls (PCB). The 
sample was analyzed on an as received basis and the 
results are expressed in mg/kg or parts per million. 

Found 

PCB, Arochlor 1248 584 mg/kg 

Note: 

1. Arochlor 1248 is the predominant PCB. Other PCB's and 
compounds may be present, but were not identified or 
quantified. 

2. An analysis or gas ch~omatograph/mass spectrometer may 
be in order to confirm the PCB analysis and identify 
other potential compounds as well. 

3. The samples were shipped via Greyhound. The box waR 
sealed with silver duct tape. Copies of papers shipped 
with the samples are attached. 

The information shown on this sheet is test data only and no 
interpretation is intended or implied. 

Samples will be retained 30 days unless otherwise requested. 

dmk/CVLAB/002 
Attachment 

Corullis Rt"gional OHicf' 

Reported by: 

~jvG ~w. Walnut Blvd .. P.O. Bo. 425. Corvollli,. Or('~on G7339 503:752-4271 
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:l.Jf~0~Gay and enviro.nment ..• inc. ~"'- ~eI ,; 

108 SOUTH WASHINGTON, SUITE 302, SEA TILE, WASHINGTON 98104, TEL. 206-624-9537 

International Specialists in the Environmental Sciences 

M E M 0 RAN 0 U M 

DATE: January 10, 1985 
\ 

TO: John Osborn, FIT RPO 
USEPA, Region X . ..~ 

Andrew Hafferty, Chemist, E&E, Seattle~ ~q . 
Jim Farr, Sr. Chemlst, E&E, Seatt1e.~J.· './ . 

FROM: 

THRU: Dave Buecker, FIT RPM ~,\\~b 
E&E, Seattle / 

SUBJ: QA of Organic Samples; Case 1973 
Time Oil Empty Bottles 

REF: TOO RlO-8411-04 

C,..· ". Arnold Gah1er, EPA, Manchester 

! '., .I 
.'-.-/ 

The review of the organic analytical data for several empty 
bJtt1es associated with Case 1973 has been completed. These bottles 
were analyzed by Environmental Monitoring and Services, Inc. Newbury 
Park, CA. 

Sample 
52556 
S2557 
S2568 

Bottles 
one 8 oz. 
one 40ml VOA plus one tga1lon BNA/PEST 
one 40ml VOA plus one tgallon BNA/PEST 

Each bottle was rinsed with laboratory water, which was subse
quently analyzed for volatile organics, pesticides, or semi-volatile 
organics (BNA's) as prescribed; the S2556 bottle was screened for 
BNA's and pesticides. 

Case 1973 was received by the lab between November 30, 1983 and 
December 2, 1983. 

DATA QUALIFICATIONS 

1) Bottle holding times: 
sample no. 52556 

analysis 
receipt by lab till extraction 
extraction till analysis 

sample no. 52557 

r(.!cycled paper 

VOA 
N/A 
N/A 

BNA 
=125 days 
;;60 days 

PEST 
=125 days 
=150 days 
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O.;TA QUALIFICATIONS tcont.) 

. \ 
- ; 80ttle holding times: 

sampie no. 52568 

analysis 
receipt by lab till extraction 
extraction till analysis 

2) Tuning 

'lOA BNA 
~110 days ~125 days 

;;60 days 

PEST 
;;125 days 
;;150 days 

BFB tuning occurred on March 22, 1984 at 0938. The ion abundance 
cr~teria for two masses were out of control. 

m/e 
175 
177 

3) Calibration Checks 

% Relative Abundance 
3.0% 
4.3% 

Semi-volatile compounds 

June 4, 1984 at 2209 hrs. 

Control Limits (%) 
5-9~~ 
5-9% 

three out of five System Performance Check Compounds were 
outside qc limits 

compound 
2,4-dinitrophenol 
4-nitrophenol 
be"1zidene 

Ju~e5, 1984 at 0527 hrs 

RF 
0.00 
0.00 

minimum acceptable RF 
0.05 
0.05 
0.05 

three out of five System Performance Check Compounds were 
oUIside QC limits 

compound 
2,1-dinitrophenol 
4-n itropheno 1 
benzidene 

RF 
0.00 
0.00 

minimum acceptable RF 
0.05 
0.05 
0.05 

two out of 13 Calibration Check Compounds were outside nc limits 

compound 
2,4,6-trichlorophenol 
pentachlorophenol 

Volatile compounds 

March 22, 1984 at 1013 

%0 
29% 
27~~ 

maximum acceptable %0 
25% 
25~~ 

One out of six System Performance Check Compounds was outside 0C 
limits 

compound 
2-chloroethylvinylether 

RF 
0.08 

minimum acceptable RF 
0.30 
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• 

Volatile compounds 

i'arch 22, 1984 at 1013 (cont.) 

one out of five Calibration Check Compounds was outside QC 
lirnits 

compound 
l,l-dichloroethylene 

4) Blanks 

No BNA blank was run. 

5) Surrogate Spikes 

%0 
59% 

maximum acceptable %0 
25% 

five out of 18 BNA surrogate recoveries were outside QC limits. 

::;2,e: 1 e compound %recovery f1C limits 
("")::= .... __ ~ .• tJ °14-p-Terphenyl 144% 33-1285; 

S2~:5 2,4,6-Tribromophenol not detected 20-106% 

S2537 °14-p-Terphenyl 29~~ 33 .. 128% 

S2557 2,4,6-Tribromophenol not detected 20-106% 

S2~68 2,4,6-Tribromophenol not detected 20-106% 

·6) Matr.ix Sp.ikes ar:ld Matrix Spike .Duplicated 

No matrix spikes or matrix spike duplicates were run. 

DA~E USE - unacceptable data must be rejected based on evidence listed 
above 

A mechanism does exist which screens sample bottles for contamination 
before they are sent into the field. Re-analysis of empty bottles 
provides almost no significant addition to the data package. 

Based on these analyses, no conclusions as to the cleanliness of the 
bottles can be reached, primarily due to the extremely long holding times. 
Contaminants may have been lost or picked-up during storage of the bottles 
and the extracts. GC/MS Tuning and Calibration Checks did not meet 
minimum CLP requirements, which makes the data even more questionable. 
All the data have been flagged (J) to indicate estimated and questionable 
results. 

AH:pc 

'scycled paper 
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u.s. ::NVIRO~JA::NTAL PROTECTION AGney - CLP Sample Management Office 

P.O. Sox 918, AlexandriZl, VirginiZl 22313 - 703/557-2490 

CRGM I CS AHAl... YS I S D,UA SHEET 

("';''',: 

i 

EPA Sample Numoer I 
S2556 

laboratory NZlme: _CEl_;-m;r=~_~=~~~ ________ _ 
LZlb Samp I e 10 No: 00152 (060.584alZ) 

C8~ No: ~1~W~3~~ __________________ _ 

OC Report ~: ~1~W;..;;3;....-=~------------
ContrZlC't No.: 68-01~783 Sample MZltrix: Soil (®~t:ort~ 

Data Release Au"trorized 8y: _G.&i;:;,.;;....;=;:;,ovos.;.;:,;;..... _______ _ ~~~~~--~--------
D8te Sample Received: 1212/83 

SEMIYa..ATILE aM'UNJS 

CO~ENTRATlON: ~ ~ILM HIGi 

DATE ERTRACTEDIPRE?A~ 07-Affi-84 
(circle one) 

DATE ANAL nED: 05-JUN-84'""'"-------------------------
PERCENT Me 1 SiURE: _.....,,-.... __________ __ 

Cor-C.ID 1 LUT ION F ACT~: 1.0 ------------
~I U9!:I 

?PI CAS I 
or~ 
(clr~ pp, 

/ 
CAS I 

ore 
(circle one) 

(21A) 2~-O6-2 2,4,6-trichlor~henol 67UJ" (528) 87-68-3 h8)(ZlChlorobut~iene 2CXU"J 
"':'(-=-2~2A,~)~--5~9_~5~0-~7-...:p:.:.-..;.C.:..h;.1 or"';';'o-"';';'m-;';'c';';r;;'e"':so;:;';';I;:;;';';~----""lI133U~;;"J (538) 77-47-4 h8)(ZlCh 1 orocyc 100entZld i ene 5COJ S 

(24A) 95-57-8 2-chlorcohenol l00J.r (548) 78-59-1 i sophorone ::a:u: 
"':'(~3':"' A~I~-':"1 2~o-:-::e.;:':'~--2=--~2;"',~4-;';'d";'I;';'C"':h;:;'I';';'or';;'cp;';';;"h;"'e-n-o-1 ------"'l"6""lU""S (558) 91 -20-3 n zsphthZlI ene 167U.f 
(34A) 105-67-9 2,4-dimethylphenol 67UJ" (5.f6) 98-95-3 nitrobenzene 4aXJ: 
"':'(~5=7A~)~--8~8~-~7~5--~5-~2~--n':"it';';'r-~~h';';'e~no~I~~------""lItDU~~J (6~18~)---6~2~-~7~5--9~~N;"'--n':"itr~o-so~d~im';';'e~t-h-y~lam~i"':'n-e----~~~~~ 

(5eA) 100-02-7 4-nitr~henol imLJ' (628) 86-30-6 N-nitrosodiphenylamine 3CXUJ" 
-:(-=5":'9A:-:"") --::-5 ~'-~2:-:B"':':--=5--:2:-,"':'4--d"':'·:-1 n;":';l--tr~oo';"h-e-n-o-'-------"ll""'OCiJ~J (638) 621-64-7 N-n i trosoprOC) y 1 5TI i ne 4<XlJ J" 
(6CA)' 534-52-1 4,6-di nitro-2-metltyl phenol 8:XlJ.r. (668) 117-81-7 bis (2-ethylh8)(yl) ph~MlaTe 475J 
~------~~~---~~~~~~~~~~--------
",:,(-:-6~4.-\"",:,"") _--:--:-8":-' -....;6~5_--:-~_.::o..:e....;n..;.t.;..&C;.;.h;.;l...:or;;..;::co:.;h..:e;.;.n;.;;0..:1 ______ ..:33=3U:::..:J" (6781 85-68-7 benzyl butyl phthal aTe "Q1T ~ 
_(_6_';/>_< _) __ 1-:-C8:--~9:-:S",:,--:-2_.::p-h..:e-nO.;;..;..1 _____________ llolocm~'J (6 EB) 84-74-2 d i -n-buty I phtha I ZI'Te 851 
_____ 6::-5:--~8-:::5--o~--::b.::e-n,;;,zo;...;.;ic;.....;;8C..;;.;..ld.;;..;..--------33~3Uw.:J" (6 SIB) 117-84-0 d I-n-octy I p hthal 8te J mT j 

____ -:-9:-':--t-:-:8_--:-7_ .. 2"':'-me....;.t-h..,:y.;.;.l.:;.p.;..h.;..e..;.no;;..I-------___ 11olo<m~l (7 ce) 84-66-2 d I ethy 1 p hthZl i Zlte 1611 J 
_____ ' r_"'c_-_3_9_-t __ 4_-_me..;.t_h..,:y_l.:;.p .... h.;..en_o;;..I ________ 5CW=_J' (718) 131-11-3 d Imethy I p hthZll ate l1-:I.S 
-:-:--:-:-___ 9~5:_-~9_:_5--4~-2..:,,-4~, 5_-_t_r_i .. c_h _I or_co....;.h_en_o_I _____ .:.I6ZUT~ (728) 56-55-3 benzo ( a) 8nthr zscene J WI r 
-:<::-' B~l ___ 8::3:---:3~2--::_9-"':'a..:c.;.;.e-na.;;,;p~h-t..;.h.::e.;.;.ne.;;..;..--------o!I1ol167U~J (738) 50-32-8 benzo ( ZI) p vrena J CCT J 
-:-(-:-53~)~---:-92~-_:B~7--:..5 _...:b.::e~n,;;,z;.;i d;.;i..:.n;.;;e __________ roJ~~:J (748) 205-99-2 benzo( b) 1 I uori!!nthene 1;;"lT ,.. 

_(_B_B_) ___ 1_2<..._--_62_-_' __ 1..:;,_2.:.,_4-_t_r_l..;.c_h_1 0..;.,r....;o..:b.;.;.e_n.;..ze_n....;e;.... ___ ... 11Wo6ZU~r (758) 207-08-9 benzo(k) 11 uoranthene F'rI! 
-:<_<;.;:3:-, ~--'-:-'8.:---7 __ 4---1 _..;.h..:8)(;.;..;;.II.;..ch.;.;l..:o;;.r.::O;:;.b,;;,en;.;;z:.::e..:n;.;;e~ _____ ... umOo%j:w.:J" (758) 218-01-9 chrysene J rr,(), 
",:,(-:-1 ::_:5:-)~--:--:-6 7_-_72~-",:,' __ h..:8)(;.;..;;.Zlc~h.;.;l....;or;.;..;;oe..;;.;..th.;..a;.;.n..:e~ ________ l33U~~J" (778) 208-96-3 8cenaphthy I ene CII 'J' 
_'_1_89_) ___ ' _1 _1-4_4_-_4 _.::b_i,.;;;s_( 2_-_c;;..h_l,.;;;or_oe.;...;..t_h..:,y_I_1 e..;.,t....;h....;e..;.r ______ mJlQQ:.¥o.:J <7EB) 1 20- t 2-7 Zlnthr ZlCene J ccu :J 
-:(~2::_CB_:--__:_91_--:-5-8---7--2---:-C-h _I or_o_n_ZlD;....ht_h_a_l_e_n_e _____ ... 133U-..~j (758) 1 91 -24-2 benzo( gh i ) pary I ene 13311 J" 
",:,(::-2-:5B:-)~-::-9-:-5:---:5:-::0--~1 _-:I..:,,~2--d.;..I..;,C..;.h;.,.l~or.;.;.o,;;,b;;..e;;..n..:z.;..e.;.;.ne....;.----...... 1'-loo<m~J (81;.,;l3;.,.) ___ 8..;,6_-_7..;.,3-_7 __ 1_1 u..;.,o;;..r_e_n.;.;.e __________ ..... l ...... rr-ll1 
-:<::-2 ::tB:-)~--:-5 _41_-_7_3_--:-1 __ t":"..;.,3_-d,;;,l;.;c.;..h..;.1 ~o.;.;.ro,;;,be;;.::.;.nz=e_ne....;. ____ ...... l'_loo(XJJ~:r (8 'I B) 83-01-8 phenanthrene 67IIJ 
",:,~::-2 ~7B:-)~--' O~6"':'-4-:-:-6_-~7_~I~,~4 __ -d,;;,l;.;c;.;.h..:I .::or;..o,;;,b;;.;e;.;.n.::z.::e.;..n,;;,e~----... l~OOJ:¥:IoUJ (82B) 53-70-3 d I benzo ( ZI , h) anthr ZlCene HPJ J 
c:~aS) 91·-901.,..1 3,3'-dlchlorobenzldlne '33303 (8:58) 193-39-5Indeno<1,2,3-cd1ovrene lOCUJ" 
~----~-----..:.---.;.;..::....;.~~....;.------------~~ 
",:,(.:-3-:;5B~)~-",,:"1 ;:-2'_, --:::i_4_-~2 __ ...:2:.:.._4_-d;:;,l;..;n.:..;l..;.tr.;,...;:;.ot.:..;0;.I..:ue;,;:;.;.;n.::e _____ -...:~=~r (8"8) 129-00-0 P vrene 4roJ J 
-:(::-3-::tB:-)~-~60:-6:---2:-0--2-:---.,;;2;.;. • ..;.6--d..;.,l .... n,;..;l.;.;.tr.;,...;:;.ot,;..;o;.l;.;ue..;;.;..n,;;,e-____ --=33=3U:;:..,J 62-53-3 an I 1 I ne ZQ)J j 
(378) 122-66-7 1,2-dlphenylhydrazine 100-51-6 benzyl Zlicohol 3OCU,j 
(398) 206-44-0 1 I uor8nthene 167O.J 106-47-8 4-ch I oro8n II I ne m:r J 
(4(8) 7005-72-3 .4-chlorcohenyl onenyl ether 6711') 132-64-9 dlbenzofuran 13"-TJ" 
(41Bl 1 0~-':'5-3 4-bran::lpnenvl onenyl ether 233U J 91-57-6 2-methyl naoh-rnalef1e 67P J" 
(4:;9) 39635-32-9 bis (Z-::hloroisoorcovl) efher HXll:; '88-74-4 2-nltrOllnil ine 63:'1;;-, 
(4;13) 111-91-1 bis (Z-chloroe'tt"oxy) methZlne 233U J 99-09-2 3-nitroZlniline 6TU J" 

100-01-6 4-nitroanil ine 9)JI~ 

Decsnber 1983 

'13":3""7 ss-

--------------------------------------------------------- ------
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u.s. ENVIRmtJ.ENT.AL PROTECTION AGEt-Cy - CLP Semple MI!Jn~ement Office 
P.O. Box 818, Alexandria, Virginia 22313 - 703/557-2490 

EPA Semp I e Number 

52556 
Pes~icides Only 

(RiNfICS ANALYSIS DATA SHEET 

Laboratory Name: __ .... c""E ... -... EM_S .... I ____________ _ Ca~ No: __ ... 1~9~7~3~ ____________________ _ 

L!lb Samp I e 10 No: ____ -.,_---:-----~-~--
Semp I e Matr Ix: Soil (Em oty bJtt \q <) 
Oeta Re I ease Author I zed By: ~G" • .....:C~o~l .. o:.:.y~o.lii:s _______ _ 

QC Report No: ___ 1 ... 9'-'7 ... 3~ _______ _ 

Contract No.: 68-01-6783 
Date Semple Received: _ .. 1.=2J../.=2J../,..:.8:..o3:..-___ _ 

Wl.ATIL£S PESTICItES 

COt-CENTRATION: G r.EDILN HIGI (clr-cle one) 

OA TE EXTRACTED IPR EPA RED : _...;4;:;.J/~7..L/..:.:8;;;;:;4_~ ____ _ 
OA TE ANAL YZEO: __ .... 9:..&./,.;l;1..:.1J-/~84~ ________ _ 

CO~CENTRATlON: L~ f.£D I1J4 HIGI (circle one) 

011 TE ERiRACTE!JIPREF.a.RED: 
DATE ANALYZED: --------------
PERCENT MO 15TtRE: ________________ _ PERCENT MOISTURE: _____________ _ 

ugli ~." 
or ug/kg ere pp, CAS , (cIrcle one) pp, CAS , (cir-::le vne) 

(2V) 107-:l2-8 acrolein (89') 309-00-2 aldrIn 5U:r 
on 107-13-1 acryl onltrll e (9CP) 60-57-1 dieldrin 5U 
(.4 V) 71-4.3-2 benzene (91P) 57-74-9 chi ordane SOU 
6V l 56-2.3-5 carbon tetrlJChlorlde (92P) 50-29-3 4,4'-oOT 5U 
(7V) 108-90-7 chforobenzene (93P) 72-55-9 4,4'-oIE -'T 

~L! 

(! CN) 107-06-2 1,2-dlchloroethane (94P) 72-54-8 4,4'-000 51,; 
(11 V) 71-55-6 l,l.1-trlchloroethane (9~) 115-29-7 alpha-endosul hln 5U 
( 13V) 75-34-3 1.I-dlchleroethane (9a:» ) 115-29-7 beta-endosul fan ~1.1 
(1 4V) 79-00-5 1,1.2~trlchloroethane (97P) 1031-07-8 endosulfan sulfate 51.1 
(~ 5V) 79-34-5 1,1.2,2-tetrachloroethane (9€P) 72-20-8 endrln 51.1 
(: SV) 75"{)O-3 chlor6ethane (9~) 7421-93-4 endrln at dehyde 3U 
(19';) 11~75-8 2-chloroethylvlnyl ether- (JOCP) 76-44-8 heptlJCh I or 3U 
C23V) 67-66-3 chlorotorm C1 OIP) 1024-57-3 heptach I or epox Ide SU 
(2;V l 75-35-4 I,I-dlchloroethene (10~) 319-84-6 aloha-SHe 3U 
(301 ) 156-60-5 tr~ns-l,2-dlchloroethene (lOY) 319-85-1 beta-BH: 3D 
(32V~ 78-87-5 l,2-dlchloroprop~ne (10~) 319-86-8 delte-SH: 5U 
<33V) 10061-{)2-6 'trans-l,3-dichloropropene (JO~) 58-8c}-9 gemma-BHe (II ndene) SU 

10061-{)1-5 cls-l,3-dlchloropropene (lOeP) 53469-21-9 PCS-1242 :"'~:- r1 
-.J ~.JU 

<38" ) 10()-41-4 ethyl benzene (J07P) I 1097-6c}-1 PCS-1254 -::."'"'\p 

(44V) 75-<!9-2 methylene chloride (I OeP) 11104-28-2 PCS-; 221 :: ..... T ~ 

(45V ) 74-87-3 cn f oraneth~ne (lO~) 11141-16-5 PCB-1232 :;:.""\fI 

(46V ) 74-83-9 brananethane ctlCP) 12672-29-6 PCB-I 248 5QU 
(4Nl 75-25-2 branofonn (1 liP) 11096-82-5 PCB-I 260 5QU 
(4BV ) 75-27-4 branodlchloranethane (Jl~) 12674-11-2 PCB-I 016 SQU 
(49V ) 75-69-4 fluorotrlchlorcmethane (82S) 8001-35-2 toxaphene ~OU J" 
(501 l 75-71-8 dlchlorofluor-cmethane 
(5 r¥l 124-46 .. 1 chi orodl'branc:methene 
(8SV ) 127-18-4 tetrachloroethene DIOXINS 
(86V ) 108-88-3 toluene 
(8N) 79-01-6 tr I ch I oroethene CO~ENTRATlON: LOI ~11.fol HIGI (circle one) 
(8BV ) 75-01-4 vinyl chi orlde DA TE EXTRACTEDIPRE?ARED: 

67-64-1 acetone OA TE ANAL YZm: 
73-93-3 2-outllnone PERCENT MOISiURE: 
75- 1 :--0 cllrbondisultide C(} i{ J .... ""'~'i 85 

519-75-6 2-he</lnone lY'1I 

108-10-1 4-me~hyl-2-oent~none or ug/kg 

10()-42-5 styrene pp, CAS , (circle one) 

108-05-4 vinyl acetate (J 298) 1746-01-6 2,3,7.8-tetrachloro- 4lJ 1330-20-7 total xylenes dlbenzo-o-dloxin 

DeCB'I\ber 1ge 
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u.s. ENVIRO~NTAL PROTECTION AGE~Y - CLP Ssnple Man~ement Office 
P.O. Box 518, A.lexenorie, Virginie 22313 - 703/557-2490 

EPA Ssnp I e Number 

52557 

CRio\HICS NW..YSIS DAl"A SHEET 

Laboretory Neme: _---:C""E...,;-;;.EM~S .. ToI._ ___________ _ 

Leb SIIlIP I e 10 No: __ 0w.w.Q ... l .... 9.1.-'6-.4.(.I.-'O...l3 ... 2 ... 2"'"8~4U1y.l.lO~4u) ______ _ 

SlIlIple MatT-Ix: Water (Empty bpttle) 
De"te Releese Autl'orlzed By: __ Gw.a,.,_Cw.w.p.l .. Pv.ll.Wp ... s ______ _ 

YOLAT I L£S 

COI'.C ENTRAT I ON: G P€D IlI4 HIGI. (circle one) 
DATE ERTRACTEDlPqEPARED: 

.---~---------------------DATE ANALYZED: 3/22/84 
PERCENT MetSruRE: 

-------------------------------
~ 

Of" uglkg 
PPI C'S I (circle one) 

C~lse No: __ 'J..:Q:1,71-1.l.... __________ _ 

QC: Report No: __ '1,.;9 .. 7'-3 ...... ________ _ 

Cc'"tr~ No.: 68-01-6783 
021te SI!I'IIP I e Rece I ved: ....&.1 .. 2J../ .. ?J../~8..L3 ____ _ 

PESTICIEES 

C:O~ENTRATION: L~ P€D IlI4 HIGI (circle one) 

[11. TE EXTRACTE!JIPREPARED: ......:4:t.</w7u/~8!.:;l4:....._ ________ _ 
[11. TE ANALYZED: __ .... 9u,/ .... l .. l.J.,/,l,L8::,4 __________ _ 
F'ERCENT ~ISitlRE: ______________ _ 

pp, CAS I 

Q) 
cr u9/kg. 

(circle one) 

_C.;.2_V_) ___ , 0.;..i;..-o.;.;;2-_8~....;;.ac.;.;r;..;o;.;l.;;;e..;.l;.;.n __________ .... lQ~U~ ;r (85P) 309-00-2 e I dr' n 0, r C::!J J 
OV) 107-13-1 ecry I on j tT- II e 
(4V) 71-43-2 benzene 
6V} 56-23-5 c erbon tetT--'Crt J or Ide 
(T{ ) 108-90-7 ch I orobenzene 
(: O'f) 107-06-2 1,2-dichloroethene 
(l 1 V) 71-55-6 1,1,1-trlchloroethene 
:13V) 75-34-3 l.l-dlchloroethene 
(1 4V) 79-00-5 1,1,2-trlchloroethene 
(~ SY) 79-34-5 1, 1 ,2.2--tetrec:hl oroethene 
(l6V) 75,...QQ-3 chloroethene 
(19V) 110-75-6 2-chloroethylvinyl ether 
(23V) .67-66-3 chi orotonn 
(29V) 75-35-4 I,l-dlchloroethene 
CCN) 156-60-5 trens-l,2-dlchloroethene 
(32V) 78-87-5 1,2-dlchlorocrocene 
(33V) 10061-02-6 tT" en$-I ,3-d ich I orocr oce ne 

10061-01-5 c I s-1 ,3-d I ch I orocr ODe ne 
(38V) 1 :::Q-lI-4 etnvl benzene 
'''4V) 75-o~2 meThylene chloride 
(45V ) 74-87-3 ch I oranethene 
(4e1) 74-~-9 brananethene 
(47'1) 75-25-2 branotonn 
(4fJ{ ) 75-27-4 branodlchloranethene 
(4W) 75-69-4 fluoratrlchloranethene 
(SCN ) 75-71-8 dlchlorotluoranethene 
(51 V) .124-48-1 chlorodlbrcmanethene 
(8SY ) 127-18-4 Tetreehloroethene 
(8e1 ) 108-88-3 toluene 
(87'1 ) 79-01-6 Trlchloroethene 
(8EY ) 75-0.1-4 vinyl chi orlde 

6i-64-1 IICeTOne 
78-':1.:--3 2-butenone 
75-1~-o c~rcondi sui f ;de 

519-78-6 2-he<c!lnone 
108-; .()-1 .4-meThy i -2-oentanone 

100-42-5 sTyrene 

2U 

3U 
3U 
4U 

3U 
4U 

3U 

3U 
4U 

8U I 
3U I 
3U 

IOU 

4U 

4U 

JI! 
JI! 
2ll 

lOll 
lOtI 
lJII 

ZlI 
JlI 

~8U 
28U 

4U 

3U 
3U 
4U 

5U 

3U 
IU 
6U 
9U 
2U 

2U 

(9CP) 60-57-1 dieldrin O,OSU I 
(9IP) 57-74-9 chlordene O.5'1J 
(9~!P) 50-29-3 4,4'-DOT 0 .::~S 
(9~;P) 72-55-94,4 1-Dce: 0,:::::,[ 
(9~) 72-,4-8 4,4'-D09 O"O;-y. 
~iP) 115-29-7 aiphe-endosulfc!ln O.05U· 

~:;~~)_~1~1~5-~2;9~-~7~~b~e~t~e-e~nd~OS~u~lf~a~n~--------0~-~.~C~~U 
(9"1P) 1031-07-8 endosul fen sui fete C. O:=U 

(9IP) 72-20-8 endrl" O.O::U 
(9C;P) 742'-93~ endrln etdehvde O,OSU 
(1 (XP) 76-44-8 hechen lor O. 05U 
(")IP) 
(1 e)2') 

(1 elY) 
(!C)oP ) 

(1e)~) 

(1 C)fP) 

(lO??) 
(I C)~) 

(I C)!P) 

(1ICP) 

(1 liP) 
(11:.P) 

(826) 

1024-57-3 heptechlor epoxlde C.C5U 

319-84-6 elche-BHC 

319-85-7 betriHC 

319-86-8 de It e-SHC 

58-89-9 911l1me-SHC C II "aene) 
53469-21-9 PCB-1242 
11097-69-1 PCS-1254 
11104-28-2 PCE-122l 

11141-16-5 PCB-I232 

12672-29-6 PCB-1248 
11096-82-5 PCB-1260 
12674-11-2 PCB-l016 

8001-35-2 toxephene 

DIOXINS 

O,C5U 
C.C::U 
C;.O':iJ 
:: .05'; 
o t ");_. 

't' " 

Q,3U 
Q,5U' 

o "si 
O. 5U 'J' 

. COI~ENTRATION: L~ t€DILM HIGI Ccircle one) 
OA'TE EXTRACTEDIPREPARED: _______________ _ 

DA TE ANAL YZEO: 
PE:'~CENT Me ISTUR~~-"--ll'"""'ill-------------(1(71/ '1 J, "" 1 ~s- ugli 

'''''/ ,/ ( or ugIkg 
PP I CAS I ~, Ccircle one) 

-4 ________ ~10~8~-o~5 ____ ..;.v~l~nv~l~c!I~c~eT~~~T~e ________________ ~3~U Cl~) 

13::30-20-7 tOT81 xvi en~s 2U .:;-
1 746-01-6 2,3, 7, 8-tetT-eeh I oro

dlbenzo-~-dloxin 

De C BTl o.er" '9 
BZT0104(e)012030 



• 

U.S. ENVfRONlilENi\L PROTECrrO/Q -AGEN:Y - CLP Sc!lfllpfe Man8gement Office 

P.O. Box 818, Alexl!ndril!. Vlrglnil! 22313 - 703/557-2490 
EPA Sample Number 

52557 

(RG,\NICS NW..YSIS DATA SHEET 

Ll!borl!tcry Nl!lllle: -",ce .. !-Fl:m...-~ _____________ _ Ca~ No: ~1~97~~~ ____________________ __ 

Lab Sc!lfllple 10 No: -m196 (~;t~ 
Samp I e Matr ix: iter C iT--\-\a ) 
Data Relel!se Authorized By: __ .... __ w.wJI.WI~ ______ _ 

QC Report No: --:!1"'97!.,:3'--_______ _ 
Con1lect No.: --liI68-0:::::....:~I-.;-6:.:..:7.:::83:::._ _____ _ 
Date Sample Received: _.:.1,::2./,::2.1"..8"..3 ____ _ 

pp, CAS , 

SEMI YOl.ATI Lf: aJPUN)5 

COI'CENTRATlON: G:> ~1l.t4 HIGi (circle one) 
DATE ERTRACTEDIPREPARED: _UJ ...... ~.:.=.:;.:.:-S4=:.. _______________ _ 

DATE ANAL VZEO: _ .... O ... !b:...:JUN-84"' ...... ~ ________________________ ~ 

PERCENT MOISnJRE: ~ ______________ _ 

COI'C ./0 I LlIT I ON FACTOR: --"1o.::..~O ______ _ 

@ 
or U9/kg 

(circle one) PPI CAS' 

~ 
or uglkg 

(circle one) 

~(~2~lA~)~-~2~2~-o~6-~2~--2~,4~.~6--t~r~ic~h~l~or-op~h~e~n~0~1 _____ ~2D~~~(~5~2B~)~-~B~7~-~6~B~-3~~h~~~ac~h~l~or~0~b~u~t~~~le~n~e-~-----~6U~ 
(22A) "9-50-7 P chf m-cr sol 4U (538) 77-47-4 hec&Chlorocyclopent~lene 131 -
(24A) 95-S7-B 
(31A) 120-83-2 
(34A) 105-67-9 
(S7A) 88-7S-S 
(SeA) 10Q-92-7 
(59A) 51-28-5 
(6:lA) 534-52-1 
(64A) 87-86-5 
(65A) 108-95-2 

65-85-0 
95-48-7 

108-39-4 

95-95-4 
(18) B3-32-9 
(58) 92-87-5 
(68) 120-82-1 
(98) 118-74-1 
(128) 67-72-1 
(18B) : 11-44-4 
(2CB) 91-58-7 
(258) 95-50-1 
(2eE ) 541-73-1 
(278) 106-46-7 

. . I 

(288) 91-94-1 
(58) 121-14-2 
OeE ) 606-20-2 
(378) 122-66-7 
(398) 206-44-0 
(4CB) 700 -7 -3 5 2 
(41B) 101-55-3 

(428) 39638-32-9 

(4]3) 111-91-1 

Decenber 1983 

- oro- e 
2-chlorophenof 
2.4-dlchlorophenol 
2. 4-dlmethyl phenol 

2-nltrophenol 
4-n i1lophenol 

2,4-dinltrophenol 

4.6-dlnitro-2-methylphenol 

pentachlorophenol 

phenol 

benzoic l!Cld 

2-methylphenol 

4-methylphenol 

2.4,S-trlchlorophenol 
acenaphttiene 

benzid i ne 
1,2,4-trlchlorobenzene 

h~achlorobenzene 

h~achloroethane 

bis(2-chloroethyl)ether 

2-chloronaphthalene 

1.2-dlchlorobenzene 

1.3-dlchlorobenzene 

t,4-dlch!orobenzene 

3,3'-dlchlorobenzldine 

2,4-dlnltrotoluene 

2.6-dlnltrotoluene 

1.2-dlphenylhydrazine 
fluoranthene 
4-chlorophenyl phenyl ether 

4-brcmophenyl phenyl ether 

bis (2-chloroisopropyl) ether 

bls (2-chloroethoxy) methane 

iii 

3J (S48) 78-S9-1 lsophorone 6U 

m (558) 91-2cr3 naphthal ene 50 

2!J (568) 98-95-3 nl1lobenzene 120 

~ (61B) 62-7S-9 N-nl1losodimethylamlne m 
:m (628) 86-30-6 N-nltrosodlphenylamine 9U 

m (638) 621-64-7 N-n i1l0sopropyl am Ine 120 

240 
, 

(6(:8) 117-81-7 bis (2-ethylh~yl> phthalate 1 
100 (678) 8S-68-7 benzyl butyl phthalate 6U 

:3!I (688) 84-74-2 dl-n-butyl phthalate Z 
100 (6SB) 117-64_0 dl-n-octyl phthalate 3U 
3J (7OB) 84-66-2 dlethyl phthalate 50 

m (71B) 131-11-3 dimethyl phthalate 4U 
20 (728) 56-5S-3 benzo(a) anthracene 3U 
51 (738) 50-32-B benzo(a)pyrene 3U 

131 (748) 205-99-2 benzo(b)fluoranthene 11U 
50 (758) 207-08-9 benzo(klfluoranthene 4U 
40 (7(:8) 218-01-9 chrysene 3U 
4U (778) 208-96-3 acenaphthylene 2lJ 
6U (788) 120-12-7 anthracene 3U 
4U (7SB) 191-24-2 benzo(gh Ilperyl ene 4U 
3J (8OB) 86-73-7 fluorene 3U 
3J (81B) 83_o1-B phenanthrene 2lJ 
~ (82B) ·53-70-3 dlbenzo(a,h)anthracene 3U 

100 (63B) 193-39-5 Indeno(I.2.3-cdJDyrene 3U 
l2U (848 J 129-00-0 pyrene 120 
100 62-53-3 aniline 6U 

31 
100-51-6 benzyl alcohol 9U 
106-47-8 4-chloroanlllne 24U 

~( 
132-64-9 dlbenzofuran 4U 
91-57-6 2-methylnaphthalene 2U 

3Ui 88-74-4 2-n 11Ioan II I ne 19U 

70S 99-09-2 3-n 11Ioan II I ne 19U 

________ ~10~0-0~~I_-6~~4-_n~it~r~0~a~n~il~i~n7e.~~r-------------~1~5U JI 

C) /) /1:1 'i~ 
.. .1 ~;/ .)",1 •. 18 . 'i u~~ 

BZT0104(e)012031 



~ 

----_ .. _----_._---------_. - .- .-. 

,- ~. 

u.s. ::NVIRo'~t~2NPJ... oROTECTiON-AGEtCY - CLP Sample Man~ement Office 

P.O. Sox 918, Alexanaria, Virginia 22313 - 703/557-2490 
EPA Sample Numoer 

S2568 

<RiM I CS IWtL YS I S DAT~ SHEET 

Laboratory Name: ~ce~bEMSI~~ ____________________________ __ Case No: __ 1~97~3 ______________________ __ 

L3b Sample 10 No: 00.178 ~) 
Sample Matrix: &lter Cf~ t:otT\a S 

OC Report No: --.l1,.;;:91:L..3.L-________ _ 

Contr act No 0: -.l6&-OZSZ::!J.l.l.:=6::lU.7,gaJo1--:-~~ _____ _ 
oa taRe I ease Au tho r i zed By: _...J,;IG .... ...,:O ... U'41L1oCMJS.Da.a.. _____________ _ Date Sample Received: 12/2/83 

PPI 

CZlA) 

<22A) 
(24)..) 

OIA} 

(S 7A) 

(58A ) 

(60A) 

(64A) 

(65A) 

; 13) 

(53) 

UiS) 

(98) 
Cl2B) 

(1 S8) 
(2CE) 

(2:8) 

(263) 

(27a) 

(28B) 

:3:8) 

(3EB ) 

(378) 

(393) 

(·HE) 

\413) 

(423) 

(436) 

CAS I 

22-06-2 

59-50-7 

95-5 7-8 
120-83-2 

105-67-9 

86-75-5 
100-02-7 -

51-28-5 

534-52-1 

87-86-5 

108-95-2 

65-85-0 

95-48-7 

10S-39-4 

95-95-4 

33-32-9 

92-9 7-5 
120-82-1 

118-74-1 

67-72-1 

111-44-4 

91-58-7 

9~-50-1 

541-73-1 

i 06-46---7 

91-94-1 

12i-14-2 

606-20-2 

122-66-7 

SEMIYCL\TILE CXM'IMlS 

CON: ENTRA TI ON: trc:\ p,£O IlJo1 H I GI 
DATE ERTRACTEDIPREPA~--IQ""7_-Am~ .. :84~ _________ _ 

(circle one) 

DATE ANAL YZED: _..loO"""5-,. ......... ICN-64 ...... ~ ____ . ________ __ 
PERCENT MOISTURE: 

---------------------COtC olD I LUT I ON F ACT~: _____ lo.!o~Q_. _____ _ 

oreg 
GD 

or iiglkg 
(circle one) - pp , CAS , (circle one) 

2,4,6-trichlorophenol 

p-chloro-m--cresol 

2-chloroohenol 

2,4-dichlorophenol 

2,4-dlmethylphenol 

2-nltrophenol 

4-n rtroo heno I 

2,4-dinltroohenol 

4,6-dl nitro-2-methyl phenol 

pentachloroohenol 

pnenol 

benzoic acid 

2-methylphenol 

4-rne-thylphenol 

2,4,5-trichloroohenol 

!lcenaphthene 

benzid i ne 

1,2,4-trlchtorobenzene 

heKachlorobenzene 

heKach I oroethane 

bls{2-chloroe-thyl)ether 

2-ch/oroneohth!llene 

1,2-dlchlorobenzene 

1,3-dlchlorobenzene 

1,4-dlch/orobenzene 

3,3'-dichlorobenzldlne 

2,4-dlnltrotoluene 

2,6-dlnltrotoluene 

1,2-dlohenv/hydr!lzlne 

C5 •. ~B~> ____ ~8~7~-~6~8~-J~~h~eK~ac~h~lor~0~b~u~t~ad~ie~n~e~~ ________ ~~6U~ 
(5~iB) 77-47-4 heKachlorocyclooentadiene 1SJ 
(5'18) 78-59-1 i sophorone W 

2U (5~iB) 91-20-3 n2IDhth!llene 50 
(568) 98-95-3 nitrobenzene l2U 
(618) 62-75-9 N-nltrosodimethylamine 250 

39Q (628) 8&730-6 N-n i'trosodipneny I sn i ne 9!J 
(6:~) 621-64-7 N-nitrosoorOPvlamine 'Z! 

240 (6tl3) 117-81-7 bis (2-ethylheKyl) phtnClt!lte 31 

1CIJ (6"7B) ·85-68-7 benzyl.butylphthala"te Z 
3U (61:13) 84-74-2 dl-n-butyl ph-thal !lte .'i 

lCIJ (6 C;e) 117-84-0 dl-n-octyl phthal a"te 3U 
OIB) 84-66-2 diethyl phthal ate 50 

150 C7:iB) 131-11-3 dimethyl phThalaTe 4U 
(728) 56-55-3 benzo(a)anthracene 3U 

50 <1:58) 50-32-8 benzo{a)pyrene 3J 
150 (Ha) 205-99-2 benzo(b) f I uoran"thene nlT 

5U (7~58) 207-08-9 benzo(k>fluorantnene L.U 
(71:B> 218-01-9 cht"ysene 3U 
(778) 208-96-3 acen!IDhthylene 2U 

6U (7tS) 1 20-12-7 !lnth"!IC~ne 3U 
40 (7·58) 191-24-2 benzo{ghlloerylene ~ 

(8(B) 86-73-7 fluorene 3U 
3U (8IB) 8~-o1-8 phen!lnthrene 2U 
3U (8:29) 53-70-3 dlbenzo(a,h)anThracene 3U 

lCIJ (839) 193-39-5 i ndena{ 1 ,2,3-cd)pyrene 3U 
l2U (849) 129-00-0 pyrene 1211 
lCIJ 62-53-3 aniline GO 

100-51-6 benzyl alcohol 9U 
20::;-44-.) f 1 uoran'thene 5U 106-47-9 4-cnloroanil ine 241 

7005-72-3 4-chlorC:Ol1envl pn.envl ether 2U 132-64-9 dlbenzofurCln 

101-55-3 4-brcmo~nenvl ~henvl ether 7U 91-57-6 2-metnyln~on'thalene 

39633-32-9 bi 5 (2-cnl o:-OiSOOI"'CDVI) ether 3U 8e-74-4 2-nltro!lnil ine ISU 
111-91-1 bis (2-chloroethoxy) methane 7UJ 99-09-2 3-n i tro!ln iii ne IS\] 

100-01-6 4-nitroanil ine 1ST :r 
December 1983 

I) '-/)/1972 
~/ /A// 

BZT0104(e)012032 



-------_._-------------

u.s. ENVIRml~ENTAL ~OTECTICN AGEl\CY - CLP Sample ~n~ement Office 

P.O. Box 816, Alexandria, Virginia 22313 - 703/557-2490 
EPA Samp I e Number 

52568 

(R;Nt I CS ANN.. YS I S DATA SHEET 

Laboratory Name: __ .;;;C,;:;;E_-,;:;;EM=S.;I ___________ _ 

Lab S.",p I e 10 No: _-=1~7.;:8;....._~ _____ ~-----
Samp I e ~tr Ix: __ .....;W.;.;;a:;.;t:;.;e:;.:r=--.:..:(E:::m::;p~t:.y"__b:.o::.t:.t:.l:.e:..:.) ____ _ 
DaTa Re I ease Author Ized By: _...;;G.;. • ...;;C.;o-=1.;o~v.;o.;9;..... _____ _ 

VOLATILES 

COr-l:ENTRATlON: ~ r.£OlLM HlGi (circle one) 

DA TE ~RTRACTm/F'~REO: -...-------------DATE ANAL Y!ED: 3/22/84 
P:::::::ENi MOIS-:1.F.E: 

flPl 

(2VI 

C5V) 

C4V) 

6'ij 
(7V) 

(1 OV) 

(11 V) 
(13V) 
(I 4V) 

(1 r;v) 

(l6V ) 

(19V l 

CZ3V) 
(29V) 

OOV) 

C52V) 
(33V) 

C38V ) 
(.l4V) 

(45V ) 

(45'1) 

(4]V ) 

(48V ) 

14'N ) 

(50'/1 

(51 V) 
easy ) 
(86V ) 

(6]v ) 

(8EiV ) 

-----------------------
9 

or ii9/kg 
CAS , (cIrcle one) 

107-02-8 acrolein IOU ~ 
2U 107-'3-1 acrylonitrile 

71-43-2 benzene . 3U 
56-23-5 carbon tetrachloride 3U 

108-90-7 chlorobenzene 4U 
107-06-2 I, 2-d i ch I oroethene 3U 
71-55-6 1,1,I-trlchloroethane 4U 
75-34-3 1,I-dlchloroethane 3U 
7~0-5 1,1,2-trlchloroethane 3U 
7~.3!.-5 1,1.2,2-teTT~hloroethane 4U 
75-00-3 chloroethane 8U 

110-75-8 2-chloroethylvlnyl e'ther- 3U 
67-66-3 chi orofom 3U 
75-3~~ 1,I-dlchloroe'thene IOU 

156-60-5 trans-l,2-dlchloroethene 4U 
78-87-5 1,2-dlchlorocrocane 4U 

10061-('12-6 tr ens-I ,3-d i ch I orc:Dr oce ne JJl 
ICOci-Ji-5 cls-I,3-dichlorocropene J12 

I OQ-.t 1-4 ethyl benzene 2II 
75-09-2 methylene Chloride IOU 
74-87-3 chloranethene lOll 
74-83-9 brancmethene lJlI 
75-25-2 branofonn ZII 
75-27-4 branodlchloranethane JII 
75-69-4 fluoro'trichloranethane 38U 
.75-71-8 ·.d I cn I orof I uoranethane 28U 

124-48-1 chlorodlbranome'thene 4U 
127-18-4 tetrl!tChloroe~hene 3U 
106-88-3 toluene 3U 
7~1-6 tr i ch I oroethene 4U 
75-01-4 vi nvl chloride SU 
67-64-1 aceTone 3U 
78-93-3 2-bu"tanone lU 
7:-15-0 cllrbondl sui tide 6U 

519-78-6 , 2-ne<~none 9U 
108-10-1 4-me'thyl-2-pen"tanone 2U 
100-42-5 styrene 2U 

Ca~ No: ~~19~7w3~~ ___________ __ 
QC Report No: ---=1:..;;9~7~3-:.-~~ ____ __ ----' 
Contrac:t No.: 68-01-6783 
Oa'te Sample Received: .. 12/2/83 

PESTICUES 

COl\CENTRATION: ~ r.EDILM HIGi (elrcle one) 

DATE EXTRACTEDIPR ARED: 417184 
OA TE ANAL YlED: !:il (11 LB!!: 
PERCENT Me) I STURE: 

~ 
PPI CAS I (cirCle one) 

(89') 309-00-2 eldrln ~ n=I.T r 
(9CP) 60-57-1 dieldrin 0.05U 
(91P) 57-74-9 chlordane O.5U 
(92P) 50-29-3 4,4'-oOT O.J::U 
(93P) 72-55-9 4,4'-01:£ O.O:.U 
(94P) 72-54-8 4,4'-000 0.05U 
(95=' ) 115-29-7 alphe-endosulfan 0.05U· 
(96') 115-29-7 be'te-endosul18n O.C5U 
(97?) 1031-01-8 endosultan sui tete O.DSU 
(9EP) 72-20-8 end,.ln O.05U 
(9CP ) 7421-93-' end,.ln at dehyde 0.05U 
(1 ()(P) 76-44-8 hep'tac:h I or 0.05U 
(1 01P) 1024-57-3 hept~hlor eooxlde 0.05U 
(103') 319-84-6 alph~HC O.CSU 
(103') 319-85-7 be~e-BHC 0.05U 
(lO<P) 319-86-8 del"te-BHC 0.05U 
(1 05=' I 58-89-9 gamme-8HC ( II ndane) O.OSU 
(106=') 53469-21-9 PC 8-1 242 (\ .211 
(107?) 11097-69-1 PCB-1254 Q, :::I] 
(10EP) 11104-28-2 PCB-I 221 n,SI] 
(109') 11141-16-5 PCB-I 232 Q. ~ll 
(11(P) 12672-29-6 PC8-1248 Q.511 
(I11P) 11096-82-5 PCB-I 260 Q. ~ll 
(113') 12674-11-2 PCB-I 016 Q. ~ll 
(82B) 8001-35-2 toxaphene 0·2Y~ 

Dlax~ 

COl\CENTRATION: L~Il.f4 HIGi (circle one) 
DA TE EXTRACTEO~E?"'REO: ________________ _ 

DA~ANAL~ __ ~--------------------------
~~~~r~E' 

flPl CAS I 

ug/J 

or uglkg 
(cirCle one) 

108-05-4 vi nvl 't 3U aceT a e (1 29B) 1 746-01-6 2,3, 7 , 8-tetr ach I oro- 101 1330-20-7 tOTal xylenes 2U :; dlbenzo-l)-dloxin 
----~~~--~~~~~------------~ 

BZT0104(e)012033 



iU-ElvlSC 

197 3 

r 
S;;;;;;,........ 

52556 
BNA Only 

c..,... _.....;1;;.;;9 .. 7 ... 3 ___________ _ 

<Je!!..,.. :J 
" ........ 

n". 

392 

..... ' ...... 
s-. AftUWII 

1M.- Wa1Cft.I!IC a..w.. 
~ Purity) 

~ ____ ~ ______ I-wTT~p_~~p~Q_~m~ ________________ ~B~N~A------~7~6i~I--------------------------~7~7~2~J--~ 
~ ____________ i __ ;·.n~k~n~?~wn~ ______________ ~~B~N~A------~1~7~1~~8--------__________________ ~1~O~7~2~J----
• ____________ I __ U_n_k_r._o_wn ________________ ~-B-N-A----~-2-1-7,-2--__ ----------______________ 6~4~3~J __ __ 

~----------~--------------------~------~----.--...------------------------------
~------------------------------~------------,------------------------------~ ~----------~--------------------~------~----.--...---------------------------~ l~ ________________________________ ~--------~---.--~----------------------------~ 

~------------------------------~------~----,----------------------~------~ 1:. 

------------------------------+--------~--,--------------------~----~ ~------... --~------.... --... ----------~--------------... ----------------------~--... -----I , .. 
U. 

1.'-

l7. I 
1 .. 

1'-
:s::. 
'" ---::s. -:-. 
~. 

::L --. 
::. 
~. 

JQ,. 

4 

BZT0104(e)012034 



CM. ... ___ 1;;,;;9 ... 7 .. 3 ___________ _ 

1973 

.. , 

Cas ........ 

d'", 'tt ''''''1 CC_ ....... 

.. .... ,""UIbI 
~A~ 

...... ~a.u.. 
~ Purity) 

-1. b22-o7-3 I 2-Cyclohexen-l-ol '''To: BNA L..)8 887 ·45J 
~ __________ ~~T~ln~kMrn~o~wn~ ______________ ~--B~N~A--~~~5~1~7--~------~~~ ______ ~ ____ ~8~J __ .~, 
1.~q6-·7i'-Q ('yc]phexangJ,4-chlgro-J.". BNA 627 759' 10J I 
~ __________ ~ ___ t~r~a~n~s~-________________ ~I __ ~~ ______ ~~ ____________________________ ~~ __ 

1. __________ ~I~r~r,~k~n~o~wn~ ________________ I ___ B_N_A ________ 7_6_0 ____________________________ ~~8~j--__ 

i rlkP91ID i BNA 1719 25J '" 7. 
. . . 

a.. 
t-

10. 

U. 

1:. 
1.l. 
1 .. 

U. 
1. 

I. 

11. , I 

1:' 
It. 

:=. 
21 • 
.::. 
::. 
~ I. 

~. 

:L -_. 
::L 

~. 

~ 

48 

BZT0104(e)012035 



I _.- --- - ------ .. ------.--~ .... ---

1973 

_i 

lao. 

1.1. 
;:. 

U. 
I .. 

U. 
Ii. 
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Billie Nolan 
Koppers Company. Inc. 
Legal Services 
436 Seventh Avenue 
Pittsburgh. PA 15219 

RE: Wauna. Oregon 
Hazardous Waste Site 

Dear Billie: 

tvuvo ~ 19~ 

October 26. 1987 

When we last spoke on September 2. my notes indicate you 
were to give me a letter after your Mr. Campbell had talked 
with our technical person. Mr. Crews. That discussion has 
taken place and I look forward to your letter. 

RWS:pw 

cc: W.B. Crews - CES. Camas 

Yours very truly. 

{J)f~ Ri. Skirvin 
Counsel 

9 ~~~uh( -~A 
;(--V-Q'''I 

1060j 
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KOPPERS 
Interoffice Correspondence 

cc: J. D. Hlte 
File Copy 
J. R. Brurrmett 
G. A. Schultz 
J. M. Montgomery 
J. D. Pa I Iller 

To ______ ~T~.~A~._&M __ ~~~-------- From R. F. Sianons 

Location K-IOOI LocationSt. louis, t«l. 

Subject Month 1 Y Ruort January 1978 

Wood Treat I ng Chaa' ca I 5 Dept. 

Date Febnillry I. 1978 

I ShJpR!!!!fs January AccountIng Month 

(') Ceraden, New Jersey Warehouse 

Woocttox Prepr I .. Cone. 
Woodtox Praprhae RTU 
Woodtox 140 RTlJ 

5 X 55 Gel. 
I X 55 Gal. 
2X55GaI. 

(2) Enfield, North Carolina Warehouse 

~' luUrel I. 33 Redwood Soft" 
Lumbra II a 33 Redwood Soft 
Lumbrella 15 Vel low 
Green End Spray 400 

(3) At' ante, Georg I a Warehouse 

luabrella 33 Clear 
LUlllbre I I a 33 Redwood Soft 
Green End Spray 400 
WTC 171 

(4) Newark, Ca I 'forn' a Warehouse 

Liquid Noxtene SSI 

" X 55 Gal. 
162 X 3 Gal. 

I X 53 Gal. 
2X"GaI. 

15X55GaI. 
, X 55 Gat. 
I X '5 Gel. 
I X 515 lb. 

20 X 5' Gal. 

(5) Cotton Valley. louisiana Blender 

Woodtox 140 RTU 814 Gal. Bulk 

43 - REV, 5 100M 12-76 
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KOPPERS 
Interoffice Correspond~nce 

To ______________________ __ 

Location __________ _ 

Subject ______________ _ 

-2-

(6) Port I end, Oregon B' ender 

Woodtox Preprl_ RTt.Jq 
Woodtox Preprf_ .RTU 
Woodiox 140 T RTU 
Woodtox 140 T Cone. 
Redy Coat Penta Cone. 
Rady Coet Penta RTU 
T Imbertox 40 Cone. 
WR 340 Cone. 

(7) Sauget. 111'no's Blender 

. (8) Phoenix. ArIzona Blender 

(9) St. louis, MissourI Plant 

Woodtox Preprlme RTU 
Woodtox Preprl_ RTU 
Woodtox Preprl_ Cone. 
Woodtox 140 RTU 
Woodtox 140 Cone. 
Woodtox sCone. 
Penta Wood Pres. RTU 
Penta Wood Pres. Cone 
Trltox 
Tillbertrut 625 
KlB Beant Sea ler 
lIquId Noxtane 5S1 
Green End Sea ler 
Blue Anstrlk 50 ())nc. 
WTC 171 
Oowlcfde GST Beads 
Super Noxtane 
Lumbra I I a 33 Redwood 5 
Red/Orange End Spray 400 
Black End Spray 400 

43 - REV_ 5 100M 12-76 

From _________________ _ 

Location ___________ _ 

Date _____________ _ 

6044 Gal. Bulk 
SOX 5' Gal. 
41 X 5' Gal. 

I X '5 Gal. 
30 X 5' Gal. 
10 X 5' Gal. 
4083 Gal. Bul k 
6 X 408 lb. 

o 

o 

24571 GIl I. au I k 
7 X 5' Gal. 
, X 5' Gal. 
1018 Gal. Bulk 

80 X 55 Gal. 
10 X " Gal. 
7 X 5' Gal. 
5 X 55 Gal. 
4 X 57 Lb. 
I X 55 Gal. 

12 X 55 Gal. 
I X 55 Gal. 

lOX 5GaI. 
IX 5GeI. 
5 X 515 Lb. 

160 X 50 lb. 
322 X 100 Lb. 

27 X :5 Gel. 
4 X 55 Gal. 
2 X 55 Gel. 

BZT0104(e)012040 



KOPPERS 
Interoffice Correspondence 

To ________________________ _ From _____________________ _ 

Location ____________________ _ 

Subject ____________________ _ 

Pents Sta I n 1502 
Penta St., n 1504 
Penta Sta I n 1508 
Pent. sta I n 1509 

-3.; 

Location _______________ _ 

Date ___________________ _ 

2X 5GaI. 
S X 55 Gal. 
4 )( 55 Gal. 
3 X 55 Gal. 

Penta Shipments January Calendar Jbnth - lbs 

Supplier Jan. ComparIson 
To WTC Jbnsanto Relchhold Vulcan Total 1977 1976 

FPD 180,927 80,000 260,927 395,335 398,381 
Customer 51,600 42,000 93,900 187,500 , 301,893 290,860 
WTC!' 701700 67.650 

51 ,600 42,000 274,827 80,000 448,427 767,928 756,841 

InvoicIng ($) January Accounting Month 
1978 1977 . 1976 

FPD Penta 142,870 176,297 149,592 
Customer Penta 49,785 102,21 I 6~,512 
WTC Products .31 2328 170 t 369 129£753 
Total 323,983 448,877 341,857 

II Raw Material s 

Penta - No prob I _s be I ng encountered with d I str I but' on either Re I chho I d 
or Vulcan. We took Into St. louis a 2,000 lb. box of Vulcan flakes that 
was carrier spilled enroute from Vulcan's plant to St. louis warehousing; 
the product was exceptionally dark and produced unacceptable Woodtox 
Preprlme upon testIng. Conclusion: we will have to scrutinize Vulcan 
shtpements and need to get assay reports and samplings from both Vulcan 
and Relchhold. 

43 - REV_ 5 100M 12-76 
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KOPPERS 
Interoffice Correspondence 

To ________________________ _ From ___________ _ 

location __________________ _ Location __________ _ 

Subject __________ _ Date ___________ _ 

~ 43 . REV. 5 100M 5·76 

-4-

Me Phillips reports Monsanto continuing production to the end of February. 
Weather condItIons have not permItted much production however, and Inventory 
sItuatIon has not been provided as requested, except In very non-descrlpt 
tents. 

Solvents - Oxo bottoms agaIn Increases 2t/lb; this IMkes 25% Increase 
since Sept. I, 1977. 

Steel Containers - U. S. Steel making a big howl on reduced profIts to 
JustIfy their position on Incr885e of 5-6% May 1st. Rheem also announced 
expected I ncrease of about the same on May I. 

Pigments - Cal Ink Increase received today effective March I ranging 
from 4t/lb. to 22'/lb. Average per lb. Increase 8t. 

III Inventory & Expenses 

December c los I ng Inventory 
January purchases 

Raw Materials 
ContaIners 

107,410 
8,758 

191,493) 

630,939 

(Resale Penta 
January raw materIal converted to fIn I shed goods 

January estimated cost WTC products sold 
January estimated clotlng Inventory 
February estimated closIng Inventory 
March estimated closing Inventory 
April estimated closIng Inventory 

Actual physical Inventory year end St. louIs 
All other WTC locations 

January Plant Expenses 
DetaIl 130 Safety 

170 Rent 
190 OffIce Expenses & Svcs 
270 Telephone 
290 Postage 
331 Tankcars 

101,575 
III ,000 
636,107 
650,000 
670,000 
670,000 

273 
25 

599 
383 

14 
(289) 

439,388 
273,701 
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KOPPERS 
Interoffice Correspondence 

To ________________________ _ From ______________________ ___ 

location ___________________ _ Location ________________ _ 

Subject __________________ _ Date __________________ _ 

-5-

350/351 Repairs & Malnt. 
370 StatIonary & Printing 

390/392 Direct Operating Expense 
520 Prof. Svcs (TraffIc & Lab.) 
170 Whse. Rent 
390 Whse. Op. Expense 
395 Whse. Freight 
391 Tote BIns 

Chem. Pumps 

IV Sales Forecast 

FPO Penta 
Customer Penta 
WTC Products 

V Assistance Requirements 

Feb. 
170,000 
160,000 
175,,000 
505,000 

Mar. 
200,000 
175,000 
200,000 
575,000 

113 
34 

455 
468 

1232 
660 

1149 
1692 
1205 

Apr. 
200,000 
200,000 
200,000 
600,000 

I. Sales - Weather has been 8 plague for two months. Situation has to 
Improve! 

2. To our situation we have no solution If Dow discontinues EC-7 prilis 
as scheduled. It Is bound to cost plenty to convert to using block EC-7 
for Liquid Noxtane, If possible at all. _, 

V I Genera I Comments 

December closing physical reported. Terry Franklin, plant worker, laid off 
Feb. 10. Cecelia Wright, office, retired end of January. 

~ 43 - REV. 5 100M 5-76 
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KOPPERS 
Interoffice Correspondence 

To ________________________ __ From ____________________ _ 

Location __________________ __ Location ____________ _ 

Subject ___________ _ Date ____________ _ 

~ 43 - REV. 5 100M 5-76 

-6-

VII Travel & Meetings 

Januray 
3-4 Bud Harris - Pittsburgh photographer 
12 & 20 - Monsanto, scrap penta Inspection 
30 & 31 - Harry Fry, Orrville, quality assurance Inspection (to our 
knowledge, no plant g'gs.) 

February 
2-3 - Newark, CA ClN-SSI production quality problems) and visit suppliers. 
6 - Relchhold, Tacoma, Wa. 
7-8 - Portland, OR Plant - Safety seminar, supplier visits. 

R. F. Simmons 

RFS/pdc 
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Location...:K;.;.-...:7~2;..;4 __________ _ 

Subject Monthly Report -
February, 1984 

From ______ ~D~._F~.~M_a_r_i~o~n __________ ___ 

Locadon_-...:K~-...:7~2~4 ________________ ___ 

Dm. ______ ~M~a~r~c~h~9~,...:1~9~8~4 ____ ~ __ ___ 

Listed below are the major items covering the month of February, 1984. 

1. During February, all three arsenic acid cars were utilized to the 
maximum. UTLX-85653 and GATX-74970were shipped to Jones-Hamilton on 
217 and 2114, respectively. UTLX-78581 was shipped 2114 and 2/27 to 
Valpo. The UTLX-85653 car has been unloaded at Jones-Hamilton and 
is enroute to Conley. It should arrive in Conley the week of 3/5/84 for 
loading. The other two caI:S are in transit and should arrive at Valpo and 
Jones-Hamilton the week of 3/5/84 for unloading. 

2. During February, we again shipped 75% high purity arsenic acid to 
Corning's plants in Martinsburg, WV and Charleroi, PA. We also re
ceived orders for March from those two plants as well as the Corning 
plant in Danville, VA. Thus, thru March, excluding the small quantity 
of Strategic Inventory material shipped in January, we will have shipped 
Corning approx. 330,000 pounds of 75% high purity arsenic acid. Their 
1984 blanket purchase order only estimated 500,000 pounds for the entire 
year and I'm confident we'll surpass that amount. I believe we are 
currently getting 100% of the business in Charleroi, PA, Martinsburg, WV 
and Danville, VA. In the near future, Hooker Horton and I plan on 
getting together to discuss the strategic inventory program for Conley. 
At that point, I will pursue other Corning locations for us to ship to. 

Bill Baldwin is currently working with the people from the Corning plant 
at Charleroi on cleaning out one of their arsenic acid storage tanks. 

In addition, Doug Myers called on the GTE plant in Central Falls, RI and 
he was advised that the 1984 blanket order for that plant was mailed to 
Koppers by Frank Lyons, the purchasing agent. Pam Armbruster called 
on the GTE plant in Versailles, KY and will visit the North American 
Phillips plant in Danville, KY. She also visited Salsbury Labs in 
Charles City, Iowa and is optimistic that we'll get an order from them 
in the near future. 

Also, Pete Williams from Woolfolk Chemical called me and ordered a load 
of technical grade, filtered, arsenic acid for delivery on 3/1/84. This 
material will be sold at $.40/lb. FOB Conley. 

Also, per Joe Kusar, contracts have been finalized with Langdale and 
Hoover and PB&S has been offered 500,000 pounds of technical grade, 
filtered, arsenic acid for distribution. PB&S material will be moved via 
Chem. Lehman or Kennan and PB&S will pay for the tanker clean out 
after each shi.pment. Conley is to advise costs to wash out tanker and 

t"y~-"" ~ ;.._. 
FEll 2''''''' ~ l. ' . .~ .. ~ 
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On Feb. 23, Glenn Knowles and Doug Steven of American Chrome visited 
Pittsburgh to discuss their new chromic acid plant in Corpus Christi, TX. 
The plant will be completely constructed by early March and start-up will 
1?egin immediately therafter. Per Doug Steven, American Chrome will move 
chromic acid into the domestic market at whatever price level it takes. 
They are extremely anxious to see our chromic acid unloading system and 
participate in our bUSiness. 1 believe we must address this situation very 
thoroughly. 

8. Duty Drawback Claim #8 was liquidated in February and we received 
a check for $15,641.41. Thus, we have received checks covering all out
standing claims. To date, we have received checks totaling $214,916.66 
for claims 1-10. Claim #ll, for approx. $8,000 covering exports for the 
fourth quarter of 1983, will be filed with the U.S. Customs Service in early 
March. At that point, we will have covered all exports from mid-1979 thru 1983. 

9. A proposal was received by John Palmer in St. Louis covering the dilution 
of Woodtox Preprime by Time Oil in Portland. A separate memo regarding 
the proposal from Time Oil has been issued. John Palmer will be visiting 
both Portland, Neil Wallis and Seattle, Bob Abendroth, during the week 
of 3/5/84 to try to wrap things up with Time. When we have finalized 
the Time Oil situation, we will again pursue the consignment agreement 
with Union Oil on mineral spirits. 

10. On 2/22, 1 received the new pricing foc liquid azide, liquid noxtane SS- 1, 
and sap stain control chemical T-l from Dan Gilbert of Jones-Hamilton. A 
separate sheet showing 1983 and 1984 costs was finalized 2/28/84 and circulated 
for review. The new JoneS-Hamilton costs were actually lower and thus 
the 1984 product costs were lower as shown on the comparison sheet. These 
costs, along with the selling prices, will be reviewed with Mary Lou Beck, 
John Palmer and Joe Kusar to calculate gross margins and absorption rates 
for the WTC products produced at Jones-Hamilton in Newark, CA. 

11. On 2/21 and 2/22, Jim Lamb, George Meanor, Dick Cook, Glenn Schultz, 
John Palmer, Steve Shields and 1 met in Valparaiso to discuss the Dricon 
expansion. The meeting was extremely productive and finalized several 
items. A proces,s flow sheet with specifications, as well as completed drawings 
for pouring concrete floors and dykes, should be available by the end of 
February or early March. We should be able to start pouring concrete 
the week of 3/5/84. Equipment orders will also start to be placed. Currently, 
only the belt conveyor and heaters have been ordered. Also, the chiller 
has been received from Orrville, Ohio and a technical representative from 
Trane has been contacted to come out and inspect the unit to insure its 
adequacy for the new plant expansion. 

12. During my visit to' Valpo on 2/21-22, 1 also reviewed the two open 
AFE's on the Stock Beam Distribution Center. Both AFE' s are nearly complete 
and probably will be closed in March. We are currently getting quotes 
for a fence to provide some security around the pole building. We are 
also looking at differe n t options for security services for Valparaiso. 

755 
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'l'BRMIHAL' 

DATE OF' 
AOREEHENTa 

INITIAL Tj:RH 
01' AOREEJ.lEN'l'1 

OPBRATORI 

CUSTOMER a 

PRODOcn'S TO 
U STORiJ). 

fAOILITIES. 

SERVICES. 

Storage and 
Handling 

HANDLING AND. 
'l'RANSI'ER CHARGES. 

I , 

, ........ _-, 

A HEN QED SCHEDULE 

TIME OIL CO., Portland, Oregon. 

March 1, 1961 
August 1, 1910 amended sohedule. 

April 1. 1967 to March 31, 1972. 

TIKi: OIL CO. 

WOOD TREATING CHEMICALS CO. 

Raw materiala In bulk, drums and bag. tor wood 
pre.eryatlye •• 

Plntsbed produots In bulk and drums. 

A·lao, such other raw materials and tinuhed 
produot. apecified by, the Cuatomer and aooepted 
by the Dperator. 

Operator will furnish Customer the tollowing 
taoilities. 

Storage tanka - one (1) tank wIth a shell 
oapaoity of approximately JO,OOO ~allona, three 
(3) tanks wIth a ohell capaoity of approximately 
20,570 Gallona oaoh, one (1) tank with a shell 
oapaoity of approximately 1),000 ~allona, one (1) 
blendin8 tank of approxImately 1,500 gallons 
equipped with six (6) electrio heating element., 
together wIth warehousft apace for storing 
approximately 100,000 pounds of raw or finished 
materials on pallet. in drums and bag •• 

Operator ahall raceive the raw materiala troG 
railroad tank oara or freIght cara and/or 
truok. and ahall deliver allch produots Into 
.torage tanka and/or warehouae. 

Operator shall deliver the finished produot. 
into storage, truck. and/or railroad oar •• 

Operator ahall mix or blend produots at a 
temperature not to exceed 160 deg. P. 

The oniy oharko. ror tho tsellttto" and eez'¥laea 
her~in arG tho .rollowl1~' 

$615.00 per month to be billed 1n advanoe on 
the f1rst day ot eaah month and paid b1 Cuatomep 
withIn 10 day •• fter reoeipt or Inyoioe. 

One cent (0.01) per gallon tor blending and 
.hipping pentapetroleum or LST type eolutlona 
.hipped 1n tank oarl, tank truckl or druml that 
oan be bulk or tank blended. Thee. produot. are 
Cu.toroer's produot. known as. 

, 

1.. 

, 
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OJL\RGESI Gont. 

.--

1. 
2. 

~: 
Woodtox Preprlme RTU 
Woodtox 140 RTU 
Presstreat 
Woodtox 109 RTU 
Woodtox 109 w/o Penta 

.. 

Othor produots or sImIlar type solutIons can 
be added Crom tIme to time by Customer upon 
written acoeptanoe by the Operator. 

Three oents (0.0) per gallon tor blending and 
ahipping concentrate type solutions 1n tank 
oars, tank trucks or drums. These produot. are 
CUstomar's produot. known aal 

1. 
2. 
J. 

~: 
6. 

Timbertox 40 Concentrate 
WR )40 Concentrate 
Woodtox Proprlme Concentrate 
Woodtox 140 Concentrate 
Inhibitor L 
Penta Wood Preservative Conoentrate 

Other concentrate type solutions oan be added 
trom tIme to t1me by Customer upon written 
aooeptance by the Operator. 

Pive oents (0.05) per gallon tor tl111ng $$ 
gallon druma. 

One oent (0.01) per gallon for blendi~ contaminated 
produots returned to storage and/or blending 
Woodtox 109 w/o Penta to inolude Penta. 

Seventy-fIve (0.15) oents for eaoh 5$ gallon drua 
of additiVes Shipped that have been 1n storage 
and are shippod without blending wltn other 
produots. -

BlendIng, shlppin~ and drum Cllllnp, oharges 
Rre to be invoIoed by Operator to the Customer 
on the first day of each month Cor the ,hlpmenta 
made durIng the previous month and Cuatomer agree. 
to pal oharge. wlthln 10 day_ after reoeipt of 
Invoice. . , 
Overtime and extra ·labor and ooat or armed guard. 
a. speoifled In 3eotions B.3. D.9 (a) and 13 (a) 
of the Agreement to .hJon this Schedule 1. annexed 
and wll1011 1 t 18 IL put. 

Itl. agreed by the parties hereto that the Schedule attaohed to the 
Agree.ent doted the 1st day o~ March, 1967, ahllll be superceded and 
replaoe4 1n \t. entirety by thta Am~nded Sohedule etteotty. Augu.t ~. 
1970. 

It 1. turther agreed that said Ap,reement dated the let dar ot Marob, 
1967 1. further amended a. tollow •• 

On Page 1, Seotlon A.FACILITIES, Paragraph 2, line 7 atter the 
word Agreement ahall be added "Culltomor shall, how8vero--1n1'ortll--Operator 

~ otany irro;ularltle. or defioien01es dl,oov~~u~tng~ luan 
~ ln~n. - --... 
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On page .2, paragraph 1, 11ne 6. The amount $5.8125 ahall be 
aubatltuted for the amount of $4.15 stated therein. 

On page 4, para9raph 6, 11ne 3. The word "siml1ar" ahall be 
'deleted and after the word "CAuae N ahall be added "beyond the control 
of eper.tor-. 

" .. 

On'page 5, paragraph 8, line 2. The following ahall be 
aubatituted for paragraph 8 In Ita entirety. • Customer'a rapresentative 
ahall ha\le--acceBa.-tO-the-tL:ucJLand.-ral~_car. loadin9 .rack._tanki ana 
",ar ... ho~a.e_~Q'Lered-by-this-a9reement, aa a matter of course, but all 
otbe(;area8 at Operator'a terminal facilities ahall be closed to 
Cu.tomer'. representatives except when accompanltid by a representative 
of Operator. While on operator's terminal premisea, Cu.tomer'a 
repre.entative shall comply at All t1mes with any rule. eatabllabed fra. 
time to ti~ by operator in connection with the operation ot the 
terain.l.-

on page 5, paragraph 9. (a, wherever the amount of f2.71 ia 
atated the amount of $3.875 ahall be aubatituted therefor. 

on page 8, para9raph 13 (a'. the following ahall be aubatltuted 
t"'"efor. 

-Performance of any obli9ation under thia A9reement may be 
auapended by either party, in whole or in part, without liability, in 
tbe event of act of God', war, rlot, fire, explosion, flood, drdught, 
a&botage, inability to obtain fuel or power, accident, national, atate, 0" other governmental lawa, regulationa, rulea or order., or any othdr 
ci"cua.tance of like nature beyond the reasonable control of 8uch party, 
or labor trouble, .trike, walkout, or injunction, whether or not any 
auch delaya within tho reaaonabld control of auch party, whIch delaya, 
preventa, reatricta or limits the performance of this Agreement or the 
conaumption, .ale. use or end use at the products'or any product 
aanufactured OF proces.ed therefrom or therewith. Th. affected party 
ahall invoke this provisIon by promptly notlfying the other party of 
the nature and estimated duration of the auspenalon. At Cu.tomer's 
option, the period apecified for proceaaing and/or delivery of the 
producta hereundeY ahall be extended by the period ot delay occaaioned 
by any auch auspenaion and procesaing or deliveries not per,formed or 
.ade during any auapenalon period ahall be performed or ~ade during 
such extent ion, or th~ perIod opec1fied for proces8ing andLor del1very 
ahall not be extendod a.\d the total contrAct quantity hereunder ahall 
be reduced by the proce.sing or deliverie. not performed or made dur1ng 
euch .uapenaion and, in either event, the contract ahall otherwia. 
e ... 1n uneffected.-

The follOWing provi.ions are incorporated therein. 

Dl8 po.al ot _~~:S t. __ h.1Lb • .J,or_the_C.ua~ o~e_r~.~~l;,ount_b_ut 
Iw.Ject to CJ~.toliiir:.prlor .. approval_of _expenditure. -for· that. pu"po.e. 

:---------- ( i'(' r-{.'I- ) ! L,L T ~\ , 
• cu tomerAahall reimburae operator,for fin.8 ~~~ltiea_1mp~a~d 

u on OP."ato ~ ___ CDu~t_ ot law an paId in full by Operator, w~ 
f1nea ar. tax-polluti~n. expressly p~ohiblted by at~tute, RrQyed in 
a.Id court to have be~J~ .... ~us_~_~~h-by the c,Q,crt!ct. non-negligent 
performance by operatpr of written In8tru~tion8 given by Customer to 
oPerator under~ and pursuant to this Agreement. Cuatolr.er shall alao 
r.-imbur •• Opecator tor all attorneys feea and costa of auit incurred 
1n the defenae of any au it brought against operator for pollution 
proved to have been caused solely by the correct, non-negligent 
performance by Operator of writtan instructions glven by C~.tom." to 
operator under and purauant to this Agre.ment. 

4-
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All other of th~ terms and proviaions of aaid Agreement ahall 

re .. ln the .a~ and 1n full force and effect. 

witneaa • 

. (12-f-r4~ 
WOOD TREATING CHEMICALS CO. 
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@CIIDULI 

a.cDIALI 'l'DCI On. CO., PortlaDll, 0re1OG 

DAD (]I 

AGIlIINIft, Marab 1, 1961 

DITlAL 
'IDM or 
AGl!gt'D'f1 Marcia 1, 1961 \0 rebn1U7 29, 1912. 

Cl'llAtcB. 'fIMI On. CO. 

CIII!'CIa I WOCI) 1UA'l'DO CBDlICAI.'J CO. 

JIRCDJC'IS '1'0 
.8!CIIIS1 M1Dara1 .p1r1t5 w1~ .MlU,a •• 

rACD.l"fIlSI Operator '1111 tl&rDlah CuatoMr t.be toll.all!aa "cl~\1 ... 

l\or ... ~DUI '!'bree (3) tank. 'lith a .bell ea~eu.y ot approxw.te17 
20,510 SlIllooe eIleb, one (1) taDk v1tb • aball capacit.)
ot approx1mate17 13,000 p11oaa, OIIa (1) bleDlliDe tuk 
ot approx~t.l.y 1,500 8a11oa. equ.1pped '11th as.x (6) 
.lectric· b.Uac .1_nte, tcseth.r wlth var.bou •• apaa. 
tor .torlac appron-tel.y lOO,0UO pou.oda ot aMlt.lY •• 011 

,.allet. in 4nma aDd basa. Addlth •• belas peDtac:blaro
pbnol in be&ll aQd Cuau..1' '. ld4l\1ve 131.6 S. u-. . 

c:aAlGl8a 

• 

Operator .ball recalve the Producta troll taak 0111'1 

IDd/or trlloaport. \Neu aDd lbell 4eUy.r .\AU PI'cIdlaou 
lDto .tore., taau. . 

Operator abell deliver the Prcd\ICt. aDd e~lt1 .. 
lato traoaport: trucu aDl4/or taak .. ,... tn .. pcr\ truoU 
to be ub... l.oa4 ... 

Operator lball rtICahe acl41tiY •• r... tr.J.&bt ..... 
-fI4/,. t.&'UOluI. 

Operator ahall bl.ad addlU.,..a tor II1l1ias '11th 
at.a.nl ap1rlt. at. • t.lperat.u.r. not. to &.ltceeel J..8OOr. 

The oal.y CbarS" tOtt \be 'adl1ti.a aDIl Bertie •• ber.la .... 
~ tollo1l1ae' 

t"o.OO per IICIIlth to b. bllled la a4V11DC. 011 \be tl ... \ 
dq of eacb IIODtb a04 pdd by Cua~ ,,1t!a1D 10 ...,. 
after noelpt. of laYolc •• 

" . 
ODft-bdt Clllt (.005) per S-llca on all Uqu\4 product. 
recalYed at tba tel"1lt.aal with 200,000 ,aU';)1\8 .1D1J:ua 
recelpta suarant .. auually, to be billed at the let ot 
.ach DODth tor the ~rlor mouthe' recelpte and pa~ by 
CuDto.er within 10 day_ after receipt or lavolee, lad plua -

ODe-halt c.nt (.005) per gaUoa 011 all Uql&14 pr04~t.a .hip. 
pelt fraa t.be tel'llinal with 200,000 plloaa ll1DiJIu,a .hls-au 
suanateed IDDually to b. bl11ad at the la\ or aacb IIDIIth 
tOlf the prior IIOQtha' ablpllltDt. aad ,.14 1»1 C.~r "lUWa 
10 4eya atte.. rec.l~ or lavolc •• 

o.art.t- and .xtra labor .ad caet. or al'DlCl suarcla a. apeed- i 
tteel 111 a.ctlcu B.3, D.9(a) aDd 13(0) of \be A ....... * 
"btu 1.bb 8clwldl&la ,.. IUIDOIIl aDel ot vb10b U U 
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• 
AQREEMERT 

'I'BIS AaRE!MEII'T, _de and enter. loto tbie I..t dA¥ or Marcb, 1961, 

'-7 ,114 betWe.ai TIM! OIL co. (bere1Detter r.terred. to a. "Operat.or"), , 

oCll'pOr'etloa 1acorporat.ed. .ad uiat1118 UDd.r the uva or tbe Stat. of 

.... buitoa, .04 WOOO 'lREATIlIQ CHDClCALS co. (beralPatter reteIT. to , 

·~t~"), • corporetloa or.anla •• 04 •• latloc under tbe lava ot \be 8ta\e 

of lUa.ourl. 

" VlDISSftJII 

'or .ad 1D coadderatloa or the ~tual coyeaaDta .ad c0ld1ttoae 

eclaU1De4 b ... dD, It. 1.8 aer .... tollow" 

A. rACILITIES. 

1. Operetor eball pl'O'Yl4e a04 f'W"al.b to Cuat.c.er 4url. t.be 

~ ot tAla Asr .... at. t.cUltiea, .t.ora.a t.aDU, blaDdt. taAU, .quia-Dt, 

~ .... t.. aD4 varabouae .pace u •• t. tClC't.h 1a tile Schedule at.t.~ bereto 

MIl .. en t«tb 10 tht. Ap-eeaeat (all bare1aatter ca1le4 .,.c1llU •• -). 

~. ~tQr .ballj:.d.1.ILpouea.loo-Ot-the-J.oUlt1 •• -.D4 .... ball 

k;MP aM _lDtalo .. tbe_ .... ID __ '~_ol"llu 'D4re",lr .ad d .. a .ad~t~ tbe 

.~~baadl1aa-or _~-!"!ocl",qt.a. C .... tcDar eball bit.,. tbe r1&At. \0 1Dapeot. 

tM ,.oUttie •• Dd the ProducU etored t1M_ln .t. aU t.~. 4uriQI tbe baretn

alter 4Atilwld RquI..r Boure, a04 dl.\Z'lDc otlMr r_aoaable t.Wa., w..l DO .\!Cat 

~ ... ua. ~l_~.~l~!.~_D.P!!..tor.Jtt aD7 OIl It.. obl1catloaa \IDd ... Ult. A ..... -

~.; Operat.or abell eclvl •• Cuatc:aer tn vrltlQl tn aclnoc. ot Il"1 ella .... or 
-- '~-"'~-

alU1'at.1oaa tn or to the ".cUtti •• ( •• clu41Dc, baw .... r, _tntaDeDCa .114 repeln) 

"aaloll .... ""ed for \be recdpt., .t .... , bI..D41Dc, beDdUDa or r .. U ... ..,. or 

• 
I. SlRYICIS. • 

1. Operator .ball prorldAI .Dd turuiab to Cuat.c.er 4urtD6 \be tara 

.... t.al w rae.h., .tore, baDdle, blead .Del r._Uver the Produc\a .t, to .04 

fl'c:a \be r"c1Utl •• 1D • •• t., etUd.nt, c1 .. a eDd prQIIIPt. _DIMr (,.11 banla

an.-r call .. tb.I "aentc •• "). 

r .' 
r 
V 
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2. Operator .ball recehe the Product. troa t.rucu aD4 ra11 

"1'., .tor. tbe .a. 111 th •• t.ora,. toaDU, t."Dater aucla Producrt.a t.o tIM 

~l.n41 .... tailU a. d1rected b7 CUllt~r, ao4 recleUnr aucb Product. 111~ t.nacu 

aM ... n car ••••• 04 wbea directed b1' CWlt.<.er. Operator .hall tollow t.be 

JI'OCMW'e •• OUt.l1DK lD tbe booillel eDUtl,M "Moaa.Dto W.raboua1aa all4 Teraloali:ic 

IIDUled ProceclW' •• " all4 ·all ne.onoble &MD4IIeDU thereot all4 ad41t.loaa thereto, 

app~~u. to the Product. lDYohed. "cop,. ot aucb booklet. 1a attoacbe4 bereto 

•• Ixblb1t. " all4 _de a pert bereet. Operator .ball keep cc.plete ao4 _ccunt.. 

1'8CCII'U ot tbe t.¥Pe aDd quaDtity ot tbe Producta r.ce1YM lIIto, t.rauterred aut. 

fII, all4 ,...101 ... 1D .. 1d "'c111\1 .. at all t1Ma aad ot all ah1peeDt. ot t.be • 

I'I'o4ucta ~. et CUllt~r 'a requeat, and. .ucb recorda ahall be opeD to lD.pectloa 

wltJa r .. peet to .ucla recd." .blJ*eDt. ao4 lDy.atorl.e, at .uch ts... all4 1a 

3. 'J'be SerTie •• _.11 be pertorll8d. tro. 7:00 •••• to ... 30·p •••• 

~" u,. per week, MaD4a,. tbroqb l'r14a7. except tor \be bolt"",.. bar.latter 

•• UClDed. Mrela caUed the ""a.ular lou,..... The bol14a)'a .n I" l_r'. De,., 

~Sal De,., ID4apead.eDce ta)', Ltabor De)" ,.teraD'. 0.)" 'rMDU11Y11tC De, ..... aarta.. . uPaa tAe requ._t of Cuatc.u', Operetor _ball pertora .ucla .... yio .. 

MJGI4 .qula&' llour. at a. aM1t.loaal' a ..... of • 1./ l ~- per .. ....,.. 

c. PA'!'MEII'r.l. 80 loaa a. Operator .baU ... t Ita obU .. Uoae bere-

..... , 'Cuatour aball _!La ,.,..Dt.e to Operator durtll8 the tel"ll at \b1a ",".

MIlt ao0ar41D& to the Char.ae ca t.be aU.cbed Schedule. 

1. ..l\ber Operator, Dar .Q .. nea or pel"t7 claSa1Ds b" 

...... or UDIler Operator, •• U eYer blay. 01" •••• rt alQ' rllb', UU., claw, 

• 2. lD DO ... at .. aQ7tbt ... 1D t.bt. AUa._Dt to the CCIIQt.I'I'l 

DOw1t.bttaD41q, 401. Oparator 1DteD4 to la ••• , _uble •• e or ••• laD to tbe 

c.\GIMr aU or allY part ot ttw "ac1l1tt •• retarre4 to benlD, •• "l\ber 

- 2 -

• 1 

, 

r 
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. ~ .---=-=-.~--,-----. .... .. .. ,:..-t:-: ... ,<-.~.i~.J..,. ... 1 •••• _. ~ 

'0 Operator .hall lD4ellDlfy .n4 hold banal ••• eu.t.c.er erca a. 

.. 1II.t Ul7 a •• 11 llab1l1tl", ~la1M, .cUoaa, cia ..... , 10 .... , ooate 01' 

..,.. •• ar1a1ac out c4 lDJUI'1 to or death c4 .D¥ per.oa or cia_C. to 01' loa. 01' 

... ,"",Uoa ot eD¥ property, cau.e4 by or cOIIIMcted "lth' (a) aD¥ a •• Ue.aca, 

or vl'CIDCtul act or 0811.8100 of Operator, 1ts ataploye •• or .,aaU La tbe nca1pt, 

.",a, bd4.l1.ac or re4eUv.ry of \b. Producta, or aD¥ ot tlwaJ (b) \be 

,.,.tor.aca or Doapertonaac. ot aay ot lts obl1ptioa. or oper-t1oaa UDlSer 

. We .~~a'; or (c) a07 deCault.c4 Operator bereUD4ar. 

~. Operator .ball obtalD aDd _latalD, at it. axpeua, 4urSq 

U. tel'll ot tilt. A ....... at, UIe tol.loltiq lJIeuraoca 1D lDauraDO. c~l .. 

adUhetOl'7 to eu.~, 

• 

(a) WorlauQ'. c:mtpea •• "lOD la.uraac. 1D a. a.ouat equal. to 

tile 11a1t 01 liability aDd lD tbe lora pr •• cr1tt.4 b7 

t.be bv. ot er.COD, tor all Opentor'. atlP1o;1'" 

...... 114 1a. aD¥ operaUoaa UDder tbU A ....... at. 0 Ia 

t.be n.at that aD¥ _ploy ... ar. aot protac:t.ad. by a 

.or~'. ca.pea.aUoa atatut.., Opentor aba11 prod". 

-wloy.r'a l.iabllit.1' iDauraaca 1D aa a.DWlt DOt 1 ... 

t.baD .100,000 tor inJury to or tor ~tb ot aD7 OM 

.. loJe., a1:.4 .\lbJact to t.be .... lla1~t1CD tOl' _ell 

-Wloywe, la aD allClUllt DOt. le .. t¥a .300,000 CID 

account. of any ODe accldent. 

(It) Public 1iabllity laauraace .utrtc1.at. to cw.~ \be V 
_It.a-tico. a •• ~ by Oper-tor pur.uaDt to 8act.1oa D.l 

01 tbia Acr __ at aDd d .. a. tor injury t.o or 4 .. t.h of 

..... oaa or da-se to property arb1Dc trca aD7 acUYittaa 

or OJlCntiOM ot Operator UDd.r tad. A .... _t 111 

..auate ott 

• (1) DOt. lea. thaD $150,000 tor 1DJUf'7 t.o or 4aatb of 

-07 cae pe ..... aDd DOt. le .. Ulan *500,000 lD 

(11) DOt 1 ... thaD .100,000 tor eta_ •• to or 4a.tr\lOUoe 

ot P .. opert7 OD aecount. of •• c:b acc14.0\. 

; 

1 ........................ ·_ •.• · ... Tl ...................... ~ ..... r , ~ ... 
BZT0104(e)012063 
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01 lD.UI".Dce "blcb cerUflcatn 

.bII11 pr~14a that 'the torelolDs lnauronc. ooven8e ahall DOt be t."I .. te4 or 

n4ue .... "lthout t.bIi In.lD"Illlce carrlar fir.t 1!v1na Cuaton.r tea (10) 4ay.' 

Jf1pr vrl\tea DOtlce thareot. 

,. Operator obell be Uaba eDd re.poadble fer oQJ lata. . = 
.... VUctloa •• poll.,., apUl.a,.,. P911lltiQD, naporatioa, abrlDb,e. 11ae-lo", 

.l1Dpce, 41.colontloo or coot.aa1l.\llUoa 01, or ~~-L.!Q'_~04ucta.d.~ 
~.".. =- ~ .. 

ou\ of It1t receipt, atoreg., baadllDiJ, bleDd1na, .1xlq or radel1YeI'7 thereot, 

... of ell7 of the Sen1c .. pertor.od GI' to be partorNd hereunder re.ultlDtl tro. 

6. lD tbe neat t.bIIt the 'aclUUe. are part1all¥ or totaJ..l¥ 

....... « 4edl'0¥e4 or becou unlit by ..... 00 ot fire, explodoD, acci4eDt, 
. ~ ~-t;...,e Id~~ 

c ... lt7 or aay other(!:lall.J1t] COI1.l'3, or it arq ot ib.t r.c1l1t1e. an tlilleD or 

....... by ea1Dut d'*-lD procHdlll6' (all or t.ba tor .. o~ be1111 _relDat'tar 

tor oClDYealeao. ooll.actlYa17 callc\l "Cc.u.alt¥") .0 that the ..,. ... ball be J' .. 4ue4 

... ult1ible or ua .... llabl. tor ~ ncdPt, .tor .. _, baD4l.1J:lc oDd nt4allYeI')' ot &II,)' 

ot ... Pr04UOtli,' Operator ahell 1mnd1.atel¥ DOtlty CU4tc..r tbereor. .~ lawr 

UleD toeD (10) da7' etter the OCC\IrI"S2Ica 01 .ucb C .. ualt¥, Operator ahall d..o 

~1r.r CUato.er .a to vbetber \be r~c111tl •• "Ill ba re.tore4 to ~1r tor..r 

eciaUuoa withla a period ot ts.- Dot. loqpr thaa dll (6) IIOQtba .... \U"M tro. 

fao111U .. are DOt. r •• t.orad b,. tbe aDd ot •• 14 .ill (6) _til p ... 104, CuetOMIl' 

.., ~w tb.ia Ap' .... at .t aD7 ti .. uae .... t'tar "poD Dotl0ft to Operator, aa4 

u..reupoa C\Aatc.a1' .ball be nU .. ." at .11 "uUe. oDC1 obllgat100a bereUDlaI'. 

• 

IH 

T. (.) LeMa ... or ~ Product tor "bleb OpoIntor 18 .... pcmalble 

bereuD4er etall be 4etera1D04 -ogtbl,y a\ Va. ea4 or .. cia 

j 

IIOIIth, ,~c.MDob. with tIM elate or t.M tlrat ....,e\P' at 

Aw:b f'r.oc1uct by Operator bAl ... u~r, aDd .lao, .t the ti_ 

aJl,J abl\Ol"Ml 10.. occun or t. 4Uco'nred. 'rbe ext.Dt or 

lc.. eball be a~W by cl-'\l~UQ8 Uw total wl\bd:n".la ot 

alACb Product 4""1,,, the porlO1l tar "bleb tbe .ccOUDt1al 

... ~ ... 

il_mg 

• 

r 

BZT0104(e)012064 



I 
\' 

" 

.04 or such period, frca the aua ot the total receipte 

or such Product 4ur1Dc aucb period plus the stock of .uch 

Product oa baDd. at tM bo&11111111& of .uch period.. 

(It) Operator .hall Dot," U.bl. tor actual b ••• r •• l&lt1Ds 

U. 10" allOllaDCo bere1Datter d •• crlbM. !be tera 

~ Dorm!. .pilla,. aDd. napcnt.lca DOt elIoeNiDI 3/16 

ot 1~ pel' IIOIlth ot the aarepte of the receipt. per 

.. th « 3A ot 1$ of the .xlla.- aa:lWlt ot Pro4ucte 

8. Vh1le ca Opentor'. tara1Dal pr..u •• , Cuataler .baU oQ.pl¥ 

._ ell tiMa vith .Q7 ADd .11 rul .... tabU.heel a. Of the dAte of thi. A ....... D\ 

..,. Operetor 1D cCllUUtCtioa "ith tbfI operatioa ot the t.ra1aal A oow of aucb rulM 

h etucbe4 ..... to •• Exh1bit • ~ thla Aare ... Dt. Suoh rulea .ull DOt ....... n.r 

• rtM eXCqt b7 COo ... to ot cuat.caler. 

• 

",. 

,. (.) u tbI anne. "ace rate 1D .tr.et at. the tendMl tor 

.11 .,lCl:f". of Operator ollplO)'e4 t\&ll 01' pe.rt t1M at 

$2.71 ~r hour, thea, "ith r .. peot to .uch IIOIltb, the 

MaIll1Dc .. Dd traater cbarpa •• ~ t ... th lD the .cba4ule(.) 

.MU be 1ncr... bl a perceotas •• ~ud to 25 pn' oe.t 

. (2~) or t.Ut peroeDtaa. ot $2.11 vb~ch \be axe ••• of \be 

a.,....4t vace rate of $2.71 coutltute.. ·A ........ ".p 
nt.· , ... De the • .owIt derived b7 41Y141at1 (.) the. total 

of (i) the rote. tor the dngle-nto clua1t1catlooa ot 

va •• rate. appUcablo to Oparator'. peraOCUlel UI4 (U) 

. the 1114-1101.'. or "ac. rate. tor .U nte-raDie olull

tlcaticaa appUcable to Operator'. peraOllDel b1 (It) tbe 

-, -

! 

} 

.. . ' 
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aWlber of clua1t1cat1aa. appUeable to Operator' • 

• tct ... taaka aball b. det.ndDed b,. Opera\ol", 

npre .. DtaUn, b7 cbackl~ aDli puciDa adA taDka at 

\be tlae or nce1pt or v 1 t.b4nval ot aai4 Prcduct. 

CUe\o8er...,. udat, auparna., or ~rUclpet. ball 

upecta r4 .ucb cbacklas aDd PUClq, but 111 tba ab .. _. 

lIZ auch parUc1p!lUoa, puce. taJuD b,. Opan\ol' .baU be 

CGIIOludTe, ale •• ,ucb PUI" are prow_ \0 M 111 UTGI' • 

. "enr, quaoUtloa 'eU"'1'1I4 to n11 taak can or 

tnuport tn&cu -r be ,~tara1De4 b7 r.t.naa. \0 

.. tUllU7 acc.ptable eal1bratloa ~rt. or tIM rall car 

or tnIck taaU. n. cc.t or auch work clGae II,. Open .... 

......... DtaU,... or lie-D .. d iDapecton abaU be bone bT 

or Prodw.:t.!i rocel'fWd, 1t ,ball, upoa vrlttea Dotie. of 

.ltbar porty \0 the other, be .uba1ttad to, ODe arbltn\cr 

\0 ... eppoJJlted. b7 t.be -'_rleaa Arblt.ratloa A.aoo1atlca 

r_ baarina ,ad cLaal.loa, ID PortaDli, Ore.oa, "blob 

'ecldoa oball be reDliered w1thin tb1n7 (30) .. ,.. traa 

the date tbI c ... 1:1 aubla1t.t.d, aDd .ball ... tiDal u4 

1I ..... 1Ds upaa \be ~rU.. heret.o. 'l'be coat u4 .xpeu. of 

\be ~1 tra tor ,ball be bora. .qual17 betv .. a 'lie pari1ea 

.... tc 1Ild' tM law lIZ Mia,our! "U ,CWU'D \be 

arbl~t1oa all4 awer4. 

• (0) It r.,ueetecl b,. Cwlt<aer, Operator "Ill t.au Nllpletl trw 
• 

raU taU care, autc.oth'e taDk trucu ,114 .t.ora8' taaka 

h'etabt charS" tor 4ellver1e. tbar60t \0 Cutc.lr .baU 

be relJlburae4 to Operator by CU8tOMl' .. oil IIODtb. Seiapl .. 

• ball M iaUD 111 acc:onlaace vlt.b U. proollllu.n ',-oUlad 

- 6 -
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, /' 10. 0, __ ... 11 ..... _tor trao _ '" , .......... 

/ 4IblS&aUmui UDder tbi. Agro .... at,. tor .ach U7 or port.loa u.nor tbatl 

I 
I 

I 
.j 
I 

I 
I 

.' 
• J' 

I 
I_ 

I 

.. 

(.) 'l'be r.cU1ti •• are UDaW.t&It1e tOl' tbe ncdpt, It.orap, 

blllD41Q&, bao4l1a& or ncleUvelT or .1l7 or tba Pnl4ucta 

b7 nuCla or .ay ca.uelt)' or tor all7 other 11a1.ler or 

4JAdJd.lal' r ... oa, ard./or 

Operator tlllla or retu. .. to prOYlde .Dd t\araJAb the 

S.rvlc •• , -

UIe., a04 1D _ither neat, tbe C~!t'S_ .n torth la the Scbe4ul •• ball be ' 

au.,...s.t tor auch period or perlod.el turth.r.are, U Opentor hU. or nru. •• • 

to ,..U .... r aD,Y' of t.be Prodw:t. vitb1D tift (5) 4&)"& .tter c:u.tc:.ar'. rail""' 
\bentOI', CuatcDer .ball bave tblt r1&bt to aater UpoG t.be r.all1U_ aDd ram'la 

U. CuataJlOr .sre •• to _.IIbI_ Opontor'. taDluI, plpel1D ... Dd 

~t prior to Cuataaer' •• cc.puac. aDd. u.ae or tbalr '.clllU .. be~ 

aD4 __ lucb ~_ acne. that .. 14 'acl11tl .. are acceptabla tor reD4er1Dc of tbe 

~. r.terr.t to bareln, Opentor -7 lubetltute otbel' .u.1tabla tacUltlea Sa 

11ft of \bon vb1ch are dealpat.e4 her_UDdor provlct.d Operator ~ elV ca.ta 

s.aurr.a ., ~ 1a repr4 '0 ouch .ub.UtuUoa. 

lI. c-t.c..r ahall u.aa the racillU .. t\IrD1.ba4 bereuat.r tor 

Sa .. SA 8cbe4UlA, proor14ecl, baII..,.r, u., ao,ythloc 111 tbla -'en_at to the 

-tnIT DotvttbetaD4iDc. CUat~r .blll Dot .tore a04/or baDllla or eau.aa to be 

.~ a04/or baDllla4 la .D)' ot t.h ••• ,..a1UU •• (a) all7 c~lt7 ot.bar tbaD 

~. lUt.cl OD .uob 8ab.tule coata1ll1Dc ~OPD oulpb14_ or other correal .... 

• urta1e, (b) 0117 eo.o4lty otbar toMD tho .. lI.ted OD oucla 8ctMl4ula "blch "0111.4 
, . 

Sa • .,. ., be laJurtau. to all7 ot the hcillt1e., or (a) azr.y cc.-od1t7 other 

\baa ~.~1.\e4 OD .~cb Bc~ulM v~lob vould roDder a.,. ot the rael11tl.0 uat1\, 
" . 

after Clleeall18, tor the proper .tore,o aa4/or blDIlUlla of vater "hU. oUo. 

CWltcaler sball be reepoo.lble tor BpY de_su reaultlo8 trCla tile .tares- ard./or 

bu4l1D& 111 ~ of tbe.o 'aaU1U .. ot aay cc .... U\7 otber tbaD t.bee. l1at.e4 1D 

tM Su.slAla "biola -7 Dot be .torClll aDl1/or haD4l.t tMN1D UDder the tena hanot. 

-1 -
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13~ (a) 8ubJIICt \0 tba teru ot Sactloaa 6 aD4 10 benof, 

DaUber party ahdl be U .. b~ to t.be other t~, a. 

o.ch aball be 8lIcu .. 4 trca, .D¥ taUuro of 01' 4ela7 1D 

0c:4 01' the publ1c RUIaIY, var, tlooda, a t.onu • eart.bquau, 

explodOQ, atrna., labcr cU.tl.U"b&Dc •• , riot., iDaurroc:Uaa, 

cbtl CQI8WlUOO, &<werDIMDtal acta 01' raauJ,at1caa, 

acc14eQt.e, fdl.un or delay or traDaportaUaa or claU"'!7 

tacl1Itl •• or aupplle., failure cr dolay of .. DUtaaturare 

or parsOD& trca vbc;a auch paZ'tl b obta1D~ _cblDW7, 

.quipelDt, .. wr1ala or auppUaa to daUvel7 t.be ... , ~ 

&D7 cat.ber oau. bey0a4 tho coatrol all4 wUbout taw ra"U 

or Do.loct or aUGh party I "bather alallal' or D~ ~ tba 

tcreao1q a.ua.o. rew .. eb 4A¥ or panl .. tbareot t.bet 

a1Uwr INIrV aball ta1l 01' be uaable to pertora b,- ..... 0Il 

of all7 ot \be tareaolDa ",ODte, Uw aalA Cbar... ..t. t~ 

ta \bit 8cba4W.a aball be auapea4acl tOlt •• per101l 01' 

per:1*. ..ell s-rt1 aball, 1D the eftD' 1t .ball t.U or 

( 

M waabla\o pertOl'll by reaa .. or &D7 01 the tanao1Da rtata, 

pI'OIIII)t.q DOUty the ot.bar part,- tbI ... ot. Upaa ..... Uoa 

an loCIat.4, or aQ' ot.ber ............ "ODCY, looa1 0It 

tederal, prohibit operatioa or ell7 tbaD ex1atiaa rac1l1U .. 

ued. 1D pertOl'lllDl this "sn_Dt, or .ball 1D aQ7 "ay 

• 
4eprl~ Operator of the ri8bt. t.o ... SD7 auct. racll1Ua. 

cr &n7 property 10 CoaDectica t.be1"O"lth, or aball requJre 

~ COUtnlCtlOD or a441t1caal t.c1liU .. ~ be ...... 1. 

pertoraias tJa1.a Acree-Qt, tbla Asre_Qt cahall te~Dat. 

at the optloo ot OUr.tor, uni.sa Cwato.al" .ball pal tor 

the CCMlt of raplac:1q .~ auch r.c1l1Uaa or properV ot 

• e • 

.. 

; 

• 
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which Ol'4tl'otor .... ct.pr1ve4, or tor tile oo.t ot 

ooaatruct1oa ot much add1t100al taol1ltl •• , or tor a., 

.uch IOYOrDIMot ."DOJ. 

(0) The aaet at aD,)' Aned Ouerd 8erri.c .. arJiJ./or other' 

~ctlY. eerYlc •• or tacil1tl .. 'require4 bJ Cuato.e~ 

or bJ allY .. oy.~at a8eaC7 .ball be tor t.be ~oaOUDt 

of C~tc:aar. 

lAo Operator' .b&U ~Ul Cuatc.er IIODthlJ 1D a4YaDo. u4 CWltCll8l' 

.... \0 .." Oper.tor vlt.hlD 10 4&ya a1'tu pr •• eotaUoa of 1DToia.. AU,.,..ate 

.............. baU be Md. to Operator' at lta ottlc. at l2OO5 I. Burprcl 8t., P. O. 

lOll 03111, Partl.ud, Oreaoa 91203, or at .uch other plac ... Operiltor ., DOtitJ 

c:..~ 1a vdUq. 

1,. cu.tmlU" qre •• pn.ptlT "'pal .xpirat1Cl11 or tal'ldDaUoa of thl. 

Apo ... at, to r..aY.~ll c4 ita PrOllu.cta._dther blLlk ~-RecDL~1r~_~~·. 

,....s.... All .uch Pr04ucta oot r~ vlt.hla 60 d.q. attar the .~ka\lClll_CI' 

-.s-UOD ot \b,\a-.!~-~t _~~~_Q..l.lL.t auct1CD bJ Operator .114 OperatOr abaU --- , 

N"'" to Cuatc.ar the proceeda c4 aar .uell .&1 .. , le.. tbe 8IIOWlt awed Operator 

!; .. C\&a~ UIdIr t.ha ta~ of \bia AIP".eMQt aDd. Operator'. r ... ODable .spa .... 

i 
) 18 •• ll1DI .a14 Prodw:ta. 
'-0 

• 

~-". 

16. (.) The lDlUal tel'll at thla AueO_Dt .ball C~. a. 

of llanb 1, 1961 all4, it DOt .. rUer tera.1M\e4 •• 
-

budll prod4acl, ablill aDil CD 'ebl'\Ul17 29. 1~. Upoa 

Uae uplntiOD ot the lD1tta! tara of t.bla Aan-p, 

tb1a Age __ at abaU be ~utoa!lt.1c~.,, __ tCll' __ 

ta~ of tl". zur., .DIl .ut~t1cellJ ,.0..,,414 u.a:ean.r 

tor auco .. al.,. ta.-. of tho yOU'll .. ob, prvru.ct, hoIeft,., 

tara or at the eDd. or .ny renCNal t.G:r. bJ f'w'lIhb1oi 

uUoteo "-108 to the other part~ a' l ... t OD. ,.. .. 

prior to u.. 4ealcDatod t.eraiaa\i<a:a ute. 

l 

.', 
;. 

, 
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16. (b) PrOYldec1 t.ba\ CUetQMZ' mq, at ita optica, tandMt.e 

1a equal t.o Operator'. total expeDditur.a tor atore .. , 

...,.~ by Op.rator tor tbe pu.rpoe. ~ turaub1.ac 

.tone. Q" bleDd1q taDu aDd. 'ac1Ut1e. to CU.ata.r, 

lea. ~ of t.be total oxpeD41tun. tor ftob tuU JW.I' 

,lid tb1AI A.,.. ... t ba. beeD 10 tuU fOl'ce oDill .tt.n. 
represents 

"- Operator/that taM UlQUDt o~DU4 C~.I'1q \he 

.bon 1a f.;..... ___ _ 

(c) Sboul4 Opeotor taU or ref\aa. to 4ucbarp .117 or Ua 

obllpUoa. UDder \hla "are"'Qt, Cuata.er ." at iy 

opUca u4 11l ocl41tl00 to 8117 other hMCll .. prcws..s.4 

tar ba'olD, tara1uta tbl. "sr.-a' ~s..wl1 upmI 

&1Ylq noUoe to Operat.or. 

11. Bboul4 CuatoDlr &0 1oto beDknlptcy, -.oluat.&r)'·OI' 1aY01la\u7, 

or be placed. 1D the b.aD4M of • recaiver, state of '.ra1, thea, '004 111 U1 .ucb 

..... , \be Id..t... DlIIthl,y atorep all4 haDdl1na cbars •• tat' \be vbola UIMIxp1red. 

Mra ...... ot totI.th.r wUb aU acol'Wl4 cbllr •• e •• ball, at t.be optlca of Operator, 

_C~ s.-41etaly due and payablA. Io aar eucb .... at. Op.rator •• U aleo be .. 

.. rtcbt, at. Ita optlca, to taraiData tbla "are_at a04 • ..n.er PTU. 15 4&,.' 

.t1o. to CU.a~, Operator '" •• U all or aay portloa ot a\&Gb Pr04uct.., at. 

,,*Uc or ,rbate .. le. but OMrAtar IIQ' DOt be purc:ba .. r a\ .ucla Nle or N1M. 

~ .. aball ~ tor ao4 lDdellD1ty Opentor' .. datlt. i108 ..... oaable allJNlDaa. 

of ...... la, iDclu41q N •• oaable attonM)"a ta", lacurre4 b1 Operator tor 
• 

ta. .. lit ot Cuataler'a Pro4U~U .. obc:we prowldAd., tew .tclI'Iap, bea4Uq lon1c: •• 

allGUDta 4"" aQd 0II1ag traa Cuataaer to Operator uo4or t.h1. "11' ..... \ .Id uae 

.... ...-lIt .xpua .. ot eu.eb aal., •• 11 be PI'ClllPtlJ r •• Uta4 b, Opvat.or to 

• lD • 
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I. " 

haiUtl •• U'. DOt. uae4 or reqll1.re4, Operat.or lball, .t. Cuat.c..r'. r.que.", •• 

ali l"eaeODllble .Uarte, aDd. o\bervl •• coopera" w1th Cuataaer, to f104 ao4 _u 

~a~. ·wlt.b .ootber;,part,y CR 'pertt .. to utllb. auch UDWle4 or \.IDAqu1n4 

hoWU •• to the .xtoDt .Dd •• 4edsaate4 by CuatClllllr, Operator .baU, boIIner, 

.... ~ r1&bt to •• teblt.h realoaabl. t... ao4 cbarlO. 1a eODD.atlOD wlt.b .uab 

.,..........u. CUatc.ar .ball be .aUU. to. cnclU .plAlt .11 t ... ('"-' ..,. 

...... aQ' aouau 4u. tt-QIII CWI\oMr) to tbe an.at ~ ~te ..u '" euob 

.... l*I't.7 01' IJarUa. pur.uaat to •• 14 arraqe_Du. 

19. CuatcMr .baU pq u,y aDll aU tue., c:bar, •• __ lor ...... -
.... _ or "ltb nQeCt to tM Pr04u.ota., Operator .ballllQ' u,y .114 .U \aD., 
........ aM/rir ........ t.a c::a or with r .. peat to the raeUlta. all4/or 8arrida •• 

20. Operator nCCWDUa. \bat Cuatc.ar uUU ..... cnt. proa ..... 

Sa 1u ~aduriA& ao4 acccr41Dcl.Y Operator aarn. u.t it. W111 ao\ ellaawe 

_ U~. wlt.bout tbe vr1ttea coa •• at at CuataDar.tba 14nt.1U.a 01' qua.Uti .. 

fill ........ "bleb U'a rece1nd, bl.ndecl, baDdled 01' ~UY.A4 '" Operator 

............ or the ..... f4 cuetc:.an to v~ 4allYo17 of auch h-04\1O\a ell' 0\bU' 

21.. Openotor la DOt aDd. .baU Dot act 01' ~ 'to an .. aD 

~, ...... t 01' repn.eatat1Ye ot C\&ataler, but 1a &ad ahall acrt. a ... 

~t cODtrac:1;or. 

12. Operator a.U obtai" ao4 .. 1aulA aU l.epU7 nqu1n4 

au&' ... local Uceua .. all4 peralta requlrecl t~ COQIIt.N4t.1Q1l, _1a~DCle 01' 

... nU~ at tIM r.c:1l1t1 •• uiJ./or tbe Sen Ice. or OJlen\Qr'. pG'foraDCe at 

u.1a Acr-_.t. 

2l. Oprnator .PH- to ...... l1a"Ujt.1 t07 a01 u.arna. CD 

" nil "Gl.pIeDt 01' t.nIck tIClu1~t, "Mcb OCC\U'a 41Netq •• a reault. of • 

Operator'a opa'aUc:m.. AD1 claIurra •• 'uCl'\Wla CD 1'.11 .qulJ8ellt or truck 

Gq\l1PMDt, tbr~ QP ~1I"lt or Operator .ball be l"I14 bl cu.t«aerJ pnwid.e4, 

........ , o,w.\OI' .lulU, 1Ja aoo4 faith, turD1.b eu.toIIer vUh .U ..,14eDCa aDd. 

·u-
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(-

alt. KxCIlPt. tus: IlIlJ' toranater or a .. tau-at, la wbOle or 111 pan b, 

C\a8t.o.r to the MQaaanto Cc.peuy or to aD,1 eube1dlary compaII7 In wblcb cu.tc.e~ 

... _ CClDtroLe at la.at • ~ latenat or to ..... oclate4 c~ III wbleb t.be 

...... ~ Cc.paQ7 GWne 0Ir cClDuolAi Ilt. l •• t & 5~ IIltereat, Deither p&l't.J' eball 

...... ter 01' .. aSp t.h1a Asr--at, or all7 or it .• r1&bu banUllder, III vhole or 

Sa ,..n, vUbwt tbe prior wrlt.tell:! cODant or tlla other per\7, all4 all7 .t,~ 

to 40 ao vltbout aucb coaaeat aball be volA. Subject to t.be foreaolDC, tbla 
~ , 

~n aball iDure to tlae beDff'fit or aa4 b4t blDd1nl upoa tile parU .. barato 

at Uae1r nQeCUn aucce.lon &t¥l ".I&Da. 
a,. beept U otMrwt.e prow1U4 III thl. Asru..at, &117 DOUoe • 

~ or peratt,te4 to be 8lYeD Ulldcr thle A8Te •• Dt eblill be 1. vrlUoc aa4 

uau be ftf't1c1eDtl.7 siTe. vbaa .al1vel"Cl4 1JI per-aa or wbea' .epoalte4 1JI tM 

UId\M 8\a'-... Ila (r ... 1atere4 or cert1f'le4), poat.&p pnpdd, acl4naae4 .. 

toll.alf8' 

U to Operator, 
8ddn .... tal 

It to eu. to..:- , 
1144A .. e4 W. 

!'S- 011 Co. 
'150 Wu..h1re Bculnud 
Loa Ana-La., Cal1toraia 90036 

allll a cop;r to. 

l2OO5 W. Burgard St. .... , 
P. O. Box 03111 
Partl.ucl, Ore.CID 97203 

Wood Treat.ing Chem1cala Co. 
5137 Soot.boIe.t. Avenue 
.,. Loula, Mo. 63110 

AUIlI R. M. MorI't.a 

.. to .\Ida otba' a44r •• a a. rBT b. Ilpeclfle4 he. U .. to ts.. 10 II v!lttea 

.nl0. pftll by .ucb parV. Both partiea acre. to aclmOlflecla. 1JI vrtt,q "cel~ 

01 uq IIOUC:II ctal1nre4 1JI per.OD. Rout,1M operat1q 1natnacUaaa,' "qlMau, 

t1notl .. aD4 otbel' .1a1lar rwt1Dlt oamua1cat,lcaa .beU DOt rllquire & DOUGe 

.. aNn JII'GY'14e4 aD4 ~ be Gina 1D aucb .... 1' all4 to a1lCb peraCIDII .. M7 be ' 

_~ or vractlcable • 

• 26. 'fta1a Ap-e.-Dt cau\ltut. tM aol. AC" ... at. Mtw ...... 

,.nt .. ,.rta1DlDC to the 'scU1Ue. aDd/or 8oI'Ylc ... 

- 12 -
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I , .. 
( 

, . . '.' .. ; ~"~" . 
. '/ . .. 

/ ....... . 
(: .. . 

21. The nctica ao4 pal'll&l"llpb bea4as- 1D thi. Asra_at .,.. 

1.M411'te4' tor cClllYealence ca}.y aDd ar. lD DO va;y to be COM trued. .. part. ot 

W. A ....... at or ••• 1"-1t.at1oD ot the acope ot tu pu"ticuJ.ar .. cUou or 

parqnpba ·u wb1ch tbey refer. 

D WI'mESS WIII2\roP, the parti" bereto hava 4ul7 .. cuted tb1a 

ar ____________________ _ 

• • 

- 13· -
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ASS I G N MEN T 

WHEREAS, under date of ~larch 1, 1967 and amended 
schedule of August 1, 1970 the undersiqned WOOD TREATING 
CHEMICALS CO. entered into an aqreement with TIME OIL CO., 
a Waahinqton corporation, a copy of which is attached hereto 
marked Exhibit MAR and 

WHEREAS, KOPPERS COMPANY, INC. of Pittsburq, Pennsylvania 
has purchased a majority of the wood preservative business 
assets of WOOD TREATING C~~ICALS CO., 

NOW, THEREFORE, in consideration of the mutual promises 
and covenants contained in this assiqnment, acceptance thereof 
by KOPPERS COMPANY, INC. and consent thereto by TIME OIL CO., 
WOOD TP~TING CHEMICALS CO. bereby assiqns to KOPPERS COMPANY, 
INC. all riqht, title and interest in and to the attached 
contract, accounts payable thereunder, property therein 
described and riqhts therefrom ensuinq, subject to all the 
conditions thereof. 

IN WITNESS~WHEREOF, the undersiqned has executed this 
assiqrunent~ this (» day of t>ecCM~ , 197t. 

u .1 
WOOD TREATING CHEMICALS CO • 

• Y~ 
ACCEPTANCE OF ASSIGNMEln 

As"Siqnee KOPPERS COr.fiJAUY, INC. hereby accepts the above 
assiqrunent and aqrees to assume and fulfill all conditions and 
obligations therein contained and contained in the aqreement 
attached hereto marked Exhibit "A" on the part of the Assiqnor 
WOOD TREATING CHEMICALS CO. therein to be fulfilled. 

-1-
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CONSENT TO ASSIGNMENT 

TIME OIL CO. hereby consents to the assignment of 
that certain contract entered into between TIME OIL CO. and 
WOOD TREATING CHEMICALS CO. dated March 1, 1967 and amended 
August 1, 1970 by amended schedule, a copy of which TIME OIL 
CO. acknowledges i8 hereto attached. 

TIME OIL CO. 

-2-
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of Oregon 

DEPARTMENT OF ENVIRONMENTAL QUALITY INTEROFFICE MEMO ... 

TOI 

Froml WDL 

Subjects IW 3-0 Time Oil Co. 

cc: PDO 
f.·lDL 

Da tel Feb. 16, 1971 

Visited Time Oil Company's Terminal at 12005 N. Burgard this 

afternoon and talked to the plant engineer, Nei1 __________ _ Time oil 

has a dock and a fairly good size tank farm storipg: 

1. Gasoline 

2. Jet Fuel 

3. Diesel 

4. Raw turpentine from paper mills 

5. Other miscellaneous products. 

When they draw water from tank bottoms they allow it to flow on 

the ground. But they maintain they have no effluent going into the 

river, drainage ditch or storm sewer. 

But they may be saturating the soil with oil over a long period. 

They also lease a tank to PacMar Services to store wastes from 

refinery separators, ships tank cleaning, etc. 

BZT0104(e)012076 
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DEPARTMENT OF 
ENVIRONMENTAL QUALITY 

TERMINAL SALES BLDG. • 1234 S.W. MORRISON ST. • PORTLAND, OREGON 97205 

January 12, 1972 

Time Oil Canpany 
Portland Division 
12005 N. Burgard Street 
portland, Oregon 97203 

Attention: Mr. N. P. Lesh, Vice President 

Gentlemen: 

~p.: ~~P File #88780 

The Depar~ent of Environmental ~uality staff has reviewed 
your ~lans and nro?Osals ~et forth in mep.tinoe in connection with 
proposed fadlities for the collection and treatment of tank water 
draw waste waters at Time and Bell Oil Terminals. It is understood 
Bell Oil is a wholly owned 9ub~idiarv of Time Oil Co. 

1. 

2. 

3. 

4. 

The basic components of the system are as follows: 

A water draw box at each tank having water draw fittinas 
(8 tanks at Time Terminal and 4 tanks at the Bell Terminal). 

Drainage pipinq to centrally located s~linq sumpS in the tank 
farm area where waters D1ay be 8asrpled before di8charge. (TWo 
at the Time Terminal and 1 at the Bell Oil Terminal.) 

A portable Fram-Aker oil/water separator couple able to tank 
water draw fitting, discharqing treated water to collection 
system and returning oil to the tank. 

Three dry well stations each with sampling platform and 8Ump 
(ovarflow to dry well). 

BZT0104(e)012077 
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Time Oil Co. 2. January 12, 1972 

Approval is herewith qranted fc)r the proposed construction and 
facilities subject to confirmation by the Environmental Quality Conuni8sion. 

Approval of the above faci1itiE!s does not preclude di9charge of 
treated waters to the sanitary sewer by arrangement with the city of Portland. 

WDL/lb 

If you have any questions, ple~lse contact this office. 

Vel~ truly yours, 

L. B. Dav 
Dil~ector 

r·o 

00 " 
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To: 

From: 

~ ~ 

( Jte of Oregon 

DEPARTMENT OF ENVIRONMENTAL QUALITY 
I rKA Jr 1ft S"w~~ Iffy \. '\ ""'~. 

f,fj1~ C C' - ) ~0~ ~'\?© 

~1~~01s, ~, a."Zillt§ 

• LDPa~son 

( •. k 

INTEROFFICE MEMO 

D~e: June 28, 1974 

Subject: WQ - Time 011 Company - Hul tnomah County 

This is In reference to an inspection of the Time Oil Company facilities 
located in the Rlvergate District. 

The large majority of the property Is sand which allows storm water to 
percolate Into the ground. All paved areas drain to collection sumps which 
connect to a closed private sewer system. Water from this private system, 
Including tank draw water, Is pumped to a large 011 storage tank. The liquid from 
this tank Is periodically pumped through a portable oil-water separator from which 
the water Is discharged to the City of Portland's sanitary sewer. 

The oil dock has been concreted, curbed and plumbed to carry any 011 spillage 
to the same 011 storage facility. 

Pac-Har has been contracted to remove waste oils from the separator. 

The Time 011 Company has no discharges to the Willamette River. The facility 
appears to be clean, neat and well maintained. 

An NPDES Permit will not be required for this facility. 

7" ,/,t , 

DEQ .c 
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SEAllU 

\
. TACOMA 

'OITLAND 
STOCKTON 
OAKLAND 
SAN PEDRO 
LOS ANGELES 

( PHONE 266.1611 

TIME OIL COMPANY 
12005 N. BURGARD, P. O. BOX 03117, ST. JOHNS STATION, PORTLAND, ,OREGON 97203 

July 2, 1974 

State of 0 
DEPARTMfNT OF EN regon 

Mr. 1. Sawyer, Director of ':.'ater Quality 
Department of Environmental QualHy 

00 & @ VIRONMfNTAl QUALITY 

-lUI. ~ °19~ & rID 
R0~n 205 Tprmjnal Sales BujldinR 
12.% S. W. Morrisnn St. ,. 
Portland, Oregon 97205 -,WATER QUALITY CONTROL 

Dear Mr. Sawyer: 

nn AUf'.'Ust 1, 1972 we were issued a ~':aste Di.scharp'I" Permit .:1llQf3, 
which expires December 31, 1974. Your file number was ;"l,Q7S0 , 
application numher lh60, receivine; streeTT! '''illamr>tte River, 
County of HultnoTTJah. 

I talked to William Lesher in your office bday, relative to 
the procedure to reneVl this permi.t when it expi.res. He told 
me that perhaps we did not need a permit. 

In our operation here we do not discharge any water I)r wastes 
into the \'iillamette River. In 1972 we installed a water draw 
system for all of our tanks and this water is piped to a slop 
tank, toeether with any storm water from around our loadine; 
rack and a small portion of our payed yard. The water and 
oil that is collected in the slop tank is periodi.cally ran 
through our Fram Oily 'lfater Separator. The oil collected in 
this operation is disposed of or returned tostor:>.ee an:i the 
water whjchcrmtains less than 100 ppm ethf:'r soluble oil 
~: dumped :i nt(') the City of Portland sewer. 

"Ii th our method of operation we would like to know if we need 
a NPDS permit or a State of Oregon permit, since WP. dump nothing 
in the river and the st~rm water from a small area in our paved 
yard is processed throur,h our collection system. 

Jf you need any a~ditiona1 information, please cnntact me. 

Yours very truly, 
-.; - -,-- , ~ - . ';1 
j~tY"""~ 

NPT./s Newton P. T~esh 
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l~.o:o.rch 14, 1975 

»epa.~ent of Em.i.romnental Quality 
1234 S. W. HCl'ri~on street 
P~rt1and, Oregon 97205 

!'ear Sirs: 

.. 

kttached detailed report of oil spill at the Time Oil 
i omro::IY ten-ninal i'acility in Portland, Oregon is submitted 
:!.n cOinpl.1.an~{'! ,nth P::,':"!'I·graph (l)(e), section 47-015, of 
·:.be Oregon Admir.istre.tive Rules Compilation. 

Sincerely, 

~/!~~ , 
John P. Denham 
~ronmenta1 Control Engineer 

JPD/jf 

~:>py to: 
;. 

Region X· " 
Environmental Protection Agency 
J.ttn: l-lr. Jim Willman 
1200 Si."Cth Avenue 
Seattle, Washington 98101 

tlORTBWESl ijEGiCN O;=FIC:: 
Rect::!V~C 

MAY 1 6 1975 
D::;.rd ~r·.!:"r~ OF 

ENVIROnl';I.1'J I Al CtUALITY 
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f;UBJECT: OIToI SPILL AT Tn·IE OIL COl.fPANY 'l'EIMlNAL - PORTLAND, OREGON Page 3 

STATISTICS 

Diesel 

Condi tions: 

• 

On barge prior to di scharge 

Discharged into tank 55021 

On barge prior to discharge to tank 29508 

DisCharged into ta.nk 29508 before rupture 

Isolated on barge at.t:iJne of rupture 

In tank '29508 before receipt 

I~ tank ?9508 after rupture 

On barge after rupture 

In tank 15002 after rupture 

In tank 5312 after rupture 

. In tank 5313 after rupture . 

r' 
I 

, . 
• J.oS8: 

Quanti ty in tank 295~ before recei'p't 

, Plus quantity discharged' into tank 29508 before rupture 

Less quantity in tank 29508 after ru:pture 

Less quantity recovered 

Equals loss of 

Bb1s. -

15,244 

ll,334 

3,910 

1,837 

2,073 

24,4.,0 

5,301 

7,-480 

4,843 

3,283 

1,737 

24,470 

1,837 

5,301 

17,343 

3,663 

- • 
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SUBJECT: OIL SPILL AT TD.m OIL COMPANY TERHNAL - PORTLAND, OREGON 

On f.farch 8, 1975 Heating oil and Diesel on. board PAC Barge 25 were 
beine discharged to terminal storage tanks. Heating oil discharge operation 
started about 0700 hours and was completed at 1020 hours. Diesel discha.rge 
operation began immediately thereaftp.r. Spill occurred, during the diesel 
operation, at tank 29508 ~nd was due to tank rupture. 

Operation took place as follows. Approximately 11,334 of the 15,244 
total net barrels on board barge was received into tank 55021. At 
approximately 1530 hours, tank 55021 was filled and pumping to tank 29508 
was started. When pumping to tank 29508 began, Neil Gallagher (Tenninal 
Superintendent) departed for home. otto Saylor and '-layne Schmidt rema.ined 
on duty. At approximately 1630 hours, Schmidt was inspecting the pipelines 
'being used and was wi thin 100 feet of tank 29508 "'Then the verticR.l weld on 
the second ring from the tank bottom ruptured. Schmidt observed the initial 
rupture (approximately 6 inches in length) instantly spread to the full 
six (6) foot length of the vertical weld. Schmidt immediately caused ba~ge 
pumping to stop. The bargeman isolated remaining product on board, then 
opened all empty barge tanks and started receiving tank 29508 product ba~ 
on the barge. Superintendent was notified, returned to the terminal at 
about 1650 hours, and effected emergency actions. Empty tank 15002, adjacent 
to tank 29508, was opened and began receiving product by gravity f10,\-T tl'l..rough 
~n 8 inch line. Tank 5313, a.1ready contair~ng approximately 121 bb1s. of 
diesel and on a cc~~on line "tith tank 15002, was also opened. Tne U.S. Coast 
Guard office was informed of the rupture at approximately 1700 hours • . 

Spill accumulation had flowed to a low area adjacent 'to tank 5312. A 
portable 3 inch transfer pump was put into operation and spill recovery 

. operations began about 1730 hours with the pumping into emp~y ta~~ 5312. 
Another 2 inch pump was put into operation at a second low spot by tank 5313 
and pumping started to that tank. Two additional personnel were called in 
to work. The l-lillamette Tug and Barge Company was called to deploy the 
company's on hand oil containment boom just in case a~r oil might reach the 
river. Boom was deployed by 1830 hours. 

PO-2 Melvin Harris of the U.S. Coast Guard was on site. lIe requested 
bis office call the Portland Fire Department, then took pictu.~s of the 
tank rupture. The plant entry gate had been closed as part of the emergency 
operations procedure, and a company employee was standing by it with instructions 
to permit only necessary company personnel or emergency vehicles to enter. 
The fire departI:1ent arrived at approxil:late1y 1930 hours and surveyed the area. 

At approximatc1y 2200 hours, when the product level in tank 29508 had 
been decreased somewhat and thcre was no possible chance of injury to 
personnel, a ladder was placed against the tank and cedar shir~les were 
driven into the crack. Spill wns then reduced to a minimum. 
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SUBJECT: OIL SPILt AT TIME OIL CDr.fPANY TERMINAL - PORTLAND, OREGON Page 2 

At 0015 hours, ~1arch 9th, the product in tank 29508 was below the rupture. 
Transfer to the barge was stopped. Barge was gauged. Gauge showed bar~e 
bad received approximately 7,480 barrels. ~fue~ tank rupture occurred, there 
was 2,073 barrels remaining on the bar~e. 1,837 barrels had, therefore, been 
discharged into tank 29508 before the rupture. The 7,480 barrels of product. 
returned to the barge and the 2,073 barrels previously on board ~lere then 
pumped to tank 16804. Final product transfer was completed at 0500 hours 
on March 9th. 

Mean~'hile, portable pumps were continually being moved to different 
'.ocations where' other low spots existed and all visible spill accumula~ions 
were recovered by l700,hours on March 9th. Recovery operations continued ' 
on March lOth. Beginnir~ at 0700 hours, holes were hand dug in many places 
and any small quantities of oil were transferred to tank 5312. Oil sorbent 

'. ; .)., 

pads were simultaneously deployed throughout the area and pick-up accomplished. 
A bac~~oe was then brought in and large holes dug throughout the area in search 
of remaining oil accumulation. None could be found. As a final recovery effort 
on March 11th, certain areas were flooded with fresh water. No oil accumulation 
resulted. '. 

Overall corrective action started March 12th when complete removal and 
eir.posal of all ground in the spill area was begun. Ground is being replaced 
with newl.v -ourchased soil. Tank is to be repaired and tested prior to being 
roturned to· se~~ce • 

. Synopsis: At approximately 1630 hours on March 8, 1975, a diesel 
oil spill occurred at the Ttme Oil Co. terminal in Portland, Oregon. Spill 
re!Zulted from a tank rupture. Emergency procedures were effected in 
accordance with Operations Manual. Spill was contained by secondary 
containment diked area inside property boundaries. At no time did any 
product reach navigable waters. 3,663 bbls. of diesel oil were lost • 

... 

'.< 
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'tJme Oil Cl::IrpIny 
P.O. Bale 03U7 
Portland, Otegol 97203 

Att:entic:Da Mr. Newt:.aD IBah 
'1'erlaina1 MINlger 

( 

July 26, 1978 

Re I 1tQ - 'l'1me 011 Ozpany 
~tnaDah~ 
~~78-188 
tm'ICE CR VIaA'l'IQf 

DapU bDant psrsauJal. haw vorified that quolJ.ne prcducta am being st:araS 
at. Time au Cc:mpeny, 12005 N. ~, Portland, Clreyal 97203, in vol\DBII 
gnrat:er than 40,000 gallcma witlDlt apptcwed vcqx:xr emissial CICI'ltrOl dericu 
Q'l the atat..,e tclU. '1hia ia in violati.al of Ot:egw Idrdniatzative aau 
(a.\R) a.pter 340, Sect1cm 28-050 (1). 

Ycu or }'Ql%' rtIlDEIltativea are nqtlB8tad to atterx1 an ottJ.oe ccnt'eDmca at 
cur offices l.ccatecl at 522 SW 5th Avenue, Portland, Oregat, em August 29, 
1978, at 10,00 a.m. At this t.iDe plcaaa be prepa.reQ to present a pl:0j1_ 
md t.1ms act.'lll. which will b:'iD;J )'CUr facility into CC1lPliance. 

If the Dep!lrt:mi!Int am te of any au1stance to yaJ in this matter, plea .. 
call lilt at 229-5295. 

~ah 
&lClcIIum 
cc I Air ()Jal.ity Div1a1at, DPJ 

Rag'icnal.~, DEC 

Janea R. o.c. 
DlVira'IDantal sr-aja] i at 
NortllweIIt ~ 

5295 
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:>737 W. COMf\10DORE Wi,<Y. P.O. BOX 24447. lER'.11~AL A';'J[X. SE,\llLc. W," 0,,124 

Department of Environmental Qua.l1 ty 
Attn: Mike Ebeling 
P.O. Box 1760 
Portland, Oregon 97207 

Dear Mr. Ebeling: 

February 22, 1982 

This is a request for assignment of a "Generator Identification Number". It 
is submitted, as required by OAR 340-63-210, for use by Time Oil Co. at 
12005 North Burgard in Portland, Oregon 97203. 

Three (3) Haz.ard.ous Wastes, as defined in ORS 459.410 (6), may periodically 
be generated at this terminal location. They are listed below with 
identifications as shown in 40 CFR 261.32 and 261.33. 

NO. 

K051 
K052 
P090 

WASTE -
API Separator Sludge 
Tank bottoms (leaded) 
Pentachlorophenol 

Enclosed is copy of EPA I.D. number ORD009597543 assigned to this installation. 
Please send "Generator Identification Number" to me. 

Sincerely, 

:JrL/?~~ f -JOhn P. n:nham ' 
: Hazard Control Manager 

JPD/jam 

Encl. a/s 
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VOLUNTARY CLEANUP SECTION 

PROJECT STATUS AND ISSUE REPORT 

REPORTING PERIOD: May, 1992 

PROJECT: Time oil Company Terminal, North Portland 

PROJECT MANAGER: Mike Kortenhof 

PROJECT TYPE: Responsible Party Initiated Letter Agreement 

BACKGROUND: 

Time Oil Company owns and operates a petroleum products storage 
terminal on approximately 52 acres located in the Rivergate area of 
North Portland. It is situated on the east bank of the Willamette 
River at 12005 North Burgard Road. Terminal operations began at 
this site in the 1940's. The facility, including 30+ above ground 
storage tanks, has handled jet fuel, gasoline, xylene, toluene, 
fuel oil, lube oil, butyl alcohol, isobutanol, methanol, Methyl 10, 
turpentine, pentachlorophenol, fatty acid, lignin liquor and liquid 
fertilizer. 

A Federal Preliminary Assessment was performed for the facility in 
1985. Soil contamination was identified resulting from waste oil 
handling and pentachlorophenol blending operations. The site was 
referred to the State for further action. Confirmed releases of 
pentachlorophenol, polychlorinated biphenols, lead, naphthalene and 
chrysene were identified. The facility is listed by the State as 
needing further information or investigation. 

Time Oil Company ran a pentachlorophenol (penta) blending operation 
for Koppers Company on a portion of the subject property from 1967 
to 1982. Operations consisted of heating and mixing penta granules 
with paraffin wax, mineral spirits and other solvents to produce 
various woodtreating products. The raw materials arrived on site 
by rail-tank car and truck. The product was shipped in 55 gallon 
drums and by tank truck. 

Soil contamination in the area surrounding the penta operation was 
discovered in March of 1982. The tanks, piping and related 
equipment were removed. In 1985 surface soils throughout the penta 
operations area were removed to a depth of 1.5 feet and disposed of 
at the hazardous waste landfill at Arlington. Shortly thereafter, 
the Environmental Protection Agency banned land disposal of penta 
waste. Time Oil began investigating methods to treat the soil on 
site with the goal of reducing penta concentrations to 0.5 mg/kg or 
less. An additional 3,400 cubic yards of penta contaminated soil, 
with an average penta concentration of 950 mg/kg, was excavated in 
1989 and stockpiled in a bermed, lined and covered soil pile. 
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Time Oil 
Project status and Issue Report 
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soil with penta concentrations as high as 574 mg/kg remains in 
place at and below the water tablE~ (13 feet) in the area of the 
excavation. Higher levels of contamination remain in place under 
one corner of an adjacent warehouse. Sampling results show that 
the groundwater has been impacted in the immediate area of the 
blending operations, although the magnitude and extent of 
groundwater contamination is ambi~louS. 

Time Oil has identified bioremediation as a possible treatment 
method for the stockpiled soil, although full scale field tests 
have shown that it will not reach the 0.5 mg/kg goal. Time oil has 
asked DEQ to consider alternative cleanup levels so they can start 
soil treatment operations as soon as possible. 

PROJECT STATUS SUMMARY: 

Time Oil entered a Voluntary Cleanup Agreement with the Department 
of Environmental Quality (DEQ) on July 17, 1991. They submitted a 
report describing work relating to t.he penta cleanup on December 6, 
1991. A site visit was made by Mike Kortenhof on January 30,1992. 
DEQ completed review of the report and prepared detailed comments 
on April 8, 1992. As a result of th·e review it was determined that 
the stockpiled soil was a listed hazardous waste that was not 
stored in compliance with Resource Conservation and Recovery Act 
(RCRA) regulations. Compliance with those regulations is expected 
to include site investigation and cleanup requirements. The 
project was been referred to the RCRA program of DEQ for resolution 
of those issues. 

PROJECT ISSUE SUMMARY: 

Time Oil is proposing on-site treat:ment and disposal of a listed 
hazardous waste (F027). Applicab·le Resource Conservation and 
Recovery Act (RCRA) regulations mus't be evaluated before comments 
on this proposal can be prepared. 

The fate of penta contaminated soil remaining under the warehouse 
and below the water table is unknown. 

The magnitude and extent of groundVi'ater contamination due to the 
penta release is undefined. 

The releases identified during thE! 1985 Preliminary Assessment 
still require additional investigation. 
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QUARTERLY PLANNING: 

April - June, 1992: 

.-
" I "._. J-3t,.t,J., 

#_ ~ ... .t,.. ... Q '.~.'.'x:.r - _ ... - ".,:,.?;... 
.,'..". .-..... ....... ; ... ;-,. ... ,. #"'t~ ..... 
. ...... '. • •• ". ,"". ~-i- .L 

'-;".i' .... -~: ~ ': 
.- -~" ... 

Work on this project under the voluntary cleanup program has been 
deferred pending resolution of the ReRA compliance issues. Further 
work on this project will be considered upon identification of RCRA 
mandated site investigation and cleanup requirements . 

• 
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TACOMA IN 

PHONE 285-2400 
CABLE ADDRESS: TlMOIL 
(FAX) 206 - 2 83-8 03 6 

PORTLAND 
STOCKTON 
RENO 
RICHMOND 
LOS ANGELES 

T 
o 

o 
N • TIME OIL COMPANY 

I 
T' • 

T 
I 
II 

Wi 11 ialll F. Giarl a 
Koppers Company, Inc. 
436 Seventh Avenue 
Pittsburgh, PA 15219 

• 

2737 WEST COMMODORE WAY 
P.O. BOX 24447, TERMINAL STATION 

January 27, 1989 

Re: MEeting - Portland, Oregon 
March 1, 1989 

Dear Bill: 

I SEATTLE, WASHINGTON 98199.1233 
SEATTLE,WASHINGTON 98124-0447 

\"->, 

This is to confirm our discussion yesterday in which we agreed that March 1, 
1989 would be an agreeable date to meet at Time Oil Co.'s facility at 12005 
North Burgard, Portland, Oregon. The purpose of the meeting to be for us to 
review the remedial measures that have been and will be taken at the facility 
in ordet· to remove the pentachlorophenol in the soil surrounding the tanks 
that had been used to store Koppers' products and to resolve the division of 
responsibility for the costs being incurred in this cleanup. 

Please let me know what time would be most convenient for you to meet. We 
look for~ard to meeting you and working with Koppers to resolve this matter in 
a manner that will be fair to both companies. 

TlH:mw 

cc: Robert D. Abendroth 
Fred Proby 

0063C 

Very truly yours, 

! 
• 

I, 
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Koppers Company, Inc. 
436 Seventh Avenue 
Pittsburgh, PA 15219 
Telephone 412-227-2000 

KOPPERS 

January 13, 1989 

Mr. Terrill L. Henderson 
Corporate Counsel 
Time Oil Company 
2737 West Commodore Way 
Seattle, WA 98199-1233 

Re: Northwe~Terminal Property 
,-:-

I ' /01\.( 
:?" 

Dear Terry: 

Enclosed please find a check from Koppers Company in the 
amount of $59,185.55. This represents Koppers' share of 
the costs incurred through September 19, 1988 for the 
investigation and cleanup of the above site. 

I look forward 
scheduling of 
responsibility 
LOt:: iiLU!?eLty. 

Enclosure 

to talk ing with you soon concern i ng 
a meeting to discuss the allocation 
for the remaining work Time Oil plane::: 

Very truly yours, 

I3J/Ji~ 
William F. Giarla 
412-227-2635 

the 
of 

r"r 

/\ ! , , 
.. ,/. ; 
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: c . Vendor No. 
" 

7 125619011 

--_._---
Qiv. . Our Audit No. 

100 1C090100280 

I I " 
.-."-------- .--------- ,-- -------- r--- ----_ ... -.- . . --- ------- ._- --

Inv. Date 
You, Invoico No. MO.- Day Invoico AmI. Discount Net AmI. Payable 

01 09 59185'.55 0.00 59185.55 

Detach Before Deposillng 



Beazer Materials and Services, Inc.lKoppers- Pittsbui~ PA 15219 

Vendor No. ..Div. ., Our Audit No. 

125619011 100 1CC90100280 

BEAZER MATERIALS AND SERVICES, INC./KOPPERS 

I PITTSBURGH, Pa. 15219 

PAY 

Your Invoice No . 
Inv. Date 

Invoice Am!. 
Mo. Day 

01 ~9 59185.55 

Detach Before DeposIting 

FIFTY NINE lHOUSAND ONE HUNDRED EIGHTY FIVE AND 55/1CQ ONLY 
To the order of 

TIME OIL· CO 
BOX 24447.TER" ANNEX 
SEATTLE WA 98124-0447 

• 

CENTERRE BANK 
ROLLA, MD 

AD·3969/88 

Date 

JANUARY 11 1989 

· .. 'F····-····· 

Discount Net Am!. Payable 

0.00 59185.55 

NO. 

-

80·28 
815 

0607809 

Pay this amount 

$59185.55 
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Pittsburgh, PA 15219 
Telephone 412·227·2000 

KOPPERS 

December 21, 1988 

Terrill Henderson, Esq. 
Time Oil Company 
2737 West Commodore Way 
P.O. Box 24447 
Terminal Station 
Seattle, Washington 98124-0047 

Re: Northwest Terminal 

Dear Mr. Henderson: 

This will confirm our conversation of last week in which I 
informed you that Koppers Company has reviewed your letter 
of September 19, 1988 and decided how to proceed with 
respect to the proposal you described. 

In our past conversations and your letter of September 19, 
1903 you 1.,~dicated that on January 23 , 19C5 t-:oppers dg reed 
to pay one-half of the costs for the cleanup and related 
work on the above .property. After our conversat ion we 
reviewed our files, both in the Law Department and in our 
environmental subsidiary, in an effort to confirm tha t 
statement. 

We were unable to find anything indicating an agreement as 
broaa as the agreement you describe. We did, however, 
find a letter dated February 19, 1986 from Robert D. 
Abendr~h of Time Oil which indicated that Koppers and 
Time had reached a more limited agreement. Hr. 
Abendroth's letter states: 

i'During our January 23, 1986 meeting at 
your offices in Pittsburgh, you mentioned 
that Koppers would agree to pay one-half 
the cleanup costs incurred/committed to 
date and that further coordination 
between Koppers and Time would be 
appropriate for future commitments. Time 
concurs with this approach." 
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.... . ., 
December 21, 1988 
Terrill Henderson, Esq. 
2. 

Mr. Abendroth's letter convincingly evidences Time's 
understanding of this more limited agreement between 
Koppers and Time, and nothing in our file indicates that 
any Koppers' perS"Onnel took except ion to Hr. Abendroth's 
characterization of the agreement .. 

It seems clear, then, that Koppers did not make a blanket 
agreement to shar~ all costs of cleanup for the site. The 
agreement between Koppers and Time was that Koppers would 
share equally the cost of cleanup and related work which 
Time incurred or to which Time comnitted by February ~9, 
1986. Commitments for additional cost sharing were 
clearly deferred pending "further coordination" between 
Koppers and Time. 

In light of this agreement to share past costs, Koppers 
will reimburse Time Oil for one-half of the investigation 
and cleanup costs referenced in your letter of 
September 19, 1988. I have requested that a check be 
issued to Time in the amount of $59,185.55 •. 

\'li th respect to the future costs, the same turnover in 
personnel which required first hand research into the 
details of any agreement between our companies now 
requires an e~planation of why Koppers should agree ~o pay 
one-half of all the cleanup costs for the Northwest 
Terminal site. As I told you in our conversation, the 
current Koppers' management personnel responsible for such. 
costs would like to meet with Time Oil personnel in order 
to hear Time Oil's views on this subject, and to discuss 
the issue generally. I will contact you following our 
next Environmental Claim Review Meeting in order to 
schedule a meeting between our companies to discuss 
"future commitments". 

'\, . . 
Several weeks ago I receIved a copy of a letter from Mr. 
Abendroth to Koppers Company's President, Frederick 
Moore. Mr. Abendr9th stated that Koppers Company appeared 
to be ignoring ~ime's communications during the last 
year. Much has happened here a t Koppers Company in the 
last year, including a lengthy takeover battle, a 
subsequent merger, a divestiture of business units 
representing almost one-half of the' company, and 
reductions in staff. The level of activity and the 
turnover in personnel have made communications 
difficult. l1y expectation is that future events here at 
Koppers Company will allow for smoother communications. 
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December 21, 1988 f 
Terrill Henderson~ Esq. 
3. 

(Ironically, Mr. Abendroth I s let ter also asserted that 
Koppers had entered into a blanket cost sharing agreement, 
an assertion contrad icted by Hr. Abendroth I s February 19, 
1988 letter.) 

Please feel free to call me if you have any questions or 
comments concerning the above. 

WFG:km 

cc: R. Abendroth 

,~ )v.-A-~ 

',' 

William F. Giarla 
412-227-2635 

-' 
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PHONE 265-2400 
CABLE ADDRESS: TIMOIL 
(FAX) 206 - 2 63-603 6 

PORTLAND 
STOCKTON 
RENO 
RICHMOND 
LOS ANGELES 

TIME 'OIL COMPANY 
2737 WEST COMMODORE WAY 
P.O. BOX24447. TERMINAL STATION 

SEATTLE, WASHINGTON 98199·1233 
SEATTLE, WASHINGTON 98124·0447 

September 19, 1988 

Mr. Bill Giar1a 
Koppers Company, Inc. 
Koppers Building, Room 750 
Pittsburg, Pennsylvania 15219 

Dear Mr. Giar1a: 

On July 27, 1988 you and 1 discussed the matter of the costs incurred in the 
cleanup of Koppers' pentachlorophenol at Time Oil's Northwest· Terminal in 
Portland. Since . that time, Time Oil has been searching for an economic and 
effective method of disposing of the problem. In that regard, enclosed is a 
preliminary work plan prepared by Ecova Corporation for the cleanup of the 
pentacho10ropheno1 contaminated soils. Although Time Oil is still in the 
process of evaluating the merits of the work plan, we anticipate following it 
subject to approval by the Oregon Department of Environmental Quality. 

The cost of the proposed cleanup and related work ;s estimated at $400,000. 
Pursuant to the fanuary 23, 1986 agreement between Koppers and Time Oil, 
Kopper's share WOj1d be $200,000. 

As a reminder, Time Oil has spent $118,371.10 to date on investigation and 
cleanup of ourl mutual- problem. Of this we have invoiced you $54,780.28 by 
invoices dated ~/6/86 and 4/17/87 (copies enclosed). We have not yet received 
payme~t for tf.ose -invoices. Also enclosed is our invoice dated 9/21/88 for 
$4,405.27, whi h brings Kopper's total share of moneys spent to date to 
$59,185.55. 

-) ~J? 
TlH:pjy tl \ i /~ V/T . 

\y \}' . j I 
Enclosures rl *~ 

0297C 
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Tl<,,'E ; OTt... 'CO., .; l:NVOl:CE 091.868 
,P .. O.BOX 24447 TERM. 'STATtON - SEATTLE '-IA :?e~24"'0'4'11 

, 2737 WEST COMMODORE WAY - SEATTLE UA 98199-t233. D~TE 03/06/86 
PHONE (206) 285-240Q REF. 03-03029 JKJ 

0 •••• 

CUSTOMER ~: 03/05505623 

ACCOUN1: 
kOPPERS COMPANY INC 
ATTN: DONALD F. HAkION 
~OPPERS BUILDlNG ROOM 7&0 
PI1TSBURGH PA 15219 

657 60 123 
120 9 

27831.21 
14250.00 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
TO CHARGE YOU FOR 1/2 OF THE FOLLOtJWt; PER MUTUAL ~GREEHcHT 
IN REF~RcNCE TO CLEAN UP COSTS Al 12005 H. aURG~RD RD., 
PORTLAND, OREGON. " 

EXPENDI1 UI\ES 

-4126/85 CHEH':"SECUf<.~ TY SYST EMS 
(LABORATORY ANALYSIS OF SOIL SAMPLES) lS0.00 

7/10/BS' NORTtNEST' VACUUM ntUp{ 'SERVICE-
'(RELOCATING 242.76 TONS'OF'SOIL TO ARLINGTON) 9,000.00 

7/29/85 tHEM-SECURITY SYSTEMS 
(RECEIViNG 243.30 TONS OF SOIL ~T ARLINGTON) ,7,270.88 

8/8/85 ENVIRUNH~NTAL EHEHGENCY SERVICES 
(OBTAIN AND ANALYZE 3 COMPOSITE ~AMPLES) 

12/31/85 ENVIRONMENTAL EMERGENCY SEHVICES 
(PRIMARY SAMPLING AND ANALYSIS FLUS REPORT) 18,741.55 

.. 
COMHn TtU:NTS 

OED ~EH OAw 240-102-065 
*~IE~EL ENVIRONMEN1AL SERVICES (AOH~NUMENT 2) 

3,500.00 
25,000.00+ 

---------
50% =' 

*NAM~ CH~NG~ FROM ENVIRONH~NTAl EMERGENCY SERV1CES 

lNVOICc TOTAL 

42,081. 21 .. 

S42,OH1.:!1 

• I 

! 
. 

Encl. 1 I 

ACCOUNTS RECEIV 1-/ 

BZT0104(e)012099 



TII"1e OIL CO. " 
"24447 TER7-t. ")TATIO'---· SEATTLE '.iA 93124-0447 

CC:1110DOitE WAY' S:ATTLE WA 9~199-1233 
PHONE (206) 235-2400 

~ 
I _ 

. I": 

O£BIT ~EMO 020190 

DATE 04/17/37 
R:F. 04-03131 F:R 

CUSTO~ER #: 03/05505623 

ACCOUNT: 
KOPPERS COrtiPANY 
Koppers Building - Room 750 
Pittsburgh. PA 15219 

ATTN: JAY STEBBINS 

120 9 12699.07 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
THIS IS AN A~DITIO~ TO ISVOICE # 091363 DATED 
"ARCH 6, 19d~ FOR ~ 42,0~1.21 TO CHARG= YOU FOR 
HALF OF EX?E~DITURES, PE~ MUTUTAL AG~E:~=NT, IN 
REfERENCE TO CLEAN- UP COSTS AT 120~S NORTH SURGARD 
PORTLAND, ORcuON. 

COPIES OF-THE ORIGINAL I~VOICE (#01136S, 3/6/86, 342D81.21) 
AND TH~ U?DAT~D CHARGES FOR ~ 54730.2~ ARE ATTACHED. 

INVOICE TOTAL 

- , 
ORIGINAL 

BZT01 04(e)0121 00 



.~ .. ,.., .. 
, J . " '.:TIME·OIl (. ,,' f'~. 

~~.aOX·24447.~ERM.:STATION -;~SEATTlEWA 98124-0447 
2737 WEST COM~ODORE WAY - SEATTLE WA 98199-1233 

'PHONE (206),285-2400 
DATE 09/21/88 

REf. 09-03116 CJC 

CUSTOMER #: 03/05505623 

ACCOUNT: 
KOPPERS COMPANY INC 
KOPPERS BUILDING ROOM 750 
ATTN: SILL GIARLA 
PITTSBURGH PA 15219 

657 60 123 

TO CHARGE YOU FOR 112 THE FO~lOWIN6 PWR MUTUAL AGREEMENT IN 
REfERENCE TO CLEAN UP COSTS AT 12005 N BURGARD RO,'PORTlAND 
OREGON 

EXPENDITURES 
11/9/37 'SRH-COllECl AND ANALIZE 

WATER SAMPLES 

8/31/88 EtOVA~PREPARE PENTA 
CLEANUP WORK PLAN 

REVERSE SIDE FOR GENERAL TERMS AND CONDITIONS 
110 REV, 8/82 

50~= . 

2810.53 

6000.00 

8310.53 

4405.27 

INVOICE'TOTAL 

4405.27 

ORIGINAL 

BZT01 04(e)0121 01 



PHONE 285-2400 
CABLE ADDRESS: TlMOIL 
(FAX) 206-283-8036 

SEATTLE 
TACOMA 
PORTLAND 
STOCKTON 
RENO 
RICHMOND 
lOS ANGELES TIME OIL COMPANY 

2737 WEST COMMODORE WAY 
P.O. BOX 24447, TERMINAL STATION 

~i\l~~O~~gd[~~~I~'~~~~W~~ 
I d- l Co.QU i ~...:.----
~ ~ co--M 1. U .. vvJJ,'MV'-

~ cJtJ.1: ~V' 

SEATILE, WASHINGTON 98199-1233 
SEATILE, WASHINGTON 98124-0447 

----- NOVember 17, 1988 

Mr. Frederick C. Moore 
President 
Koppers Company, Inc. 
436 Seventh Avenue 
Pittsburgh, Pennsylvania 15219 

Dear Mr. Moore: 

I am writing to you in hopes of resolving a situation that exists between 
Time Oil Co. and Koppers before it develops into a needless and costly 
dispute. 

Briefly, the situation arises out of an agreement dated March 1, 1967 
under which Time Oil agreed to provide certain labor and services to 
store and blend wood preservatives containing pentach10rapheno1 belonging 
to Koppers Company at our Po~t1and, Oregon terminal. After the agreement 
was terminated in 1982 it was discovered that the ground at the terminal 
contains substantial quantities of the product belonging to Koppers. As 
you know pentach10rapheno1 is a hazardous substance under federal and 
state law and gives rise to authority by the federal and state 
governments to compel cleanup of the product by responsible parties 
including the owner of the product. . 

Since the problem first materialized Time Oil has been in contact with 
Koppers Company and initially there appeared to be willingness on the 
part of Koppers to work with Time to resolve this problem as 
inexpensively as possible and without exciting the interest of the 
federal and state authorities. To that end we met with Koppers personnel 
on January 23, 1986 in Pittsburgh where an agreement in principle was 
reached under which the cost of resolving this problem would be shared on 
a fifty fifty basis. 

It is not my purpose here to detail the efforts that Time Oil has 
undertaken to resolve this environmental problem nor the efforts it has 
taken to obtain the continued cooperation of Koppers. Suffice it to say 
here that within the last year and half Koppers Company appears to be 
simply ignoring the problem and our communications. 

0297C 

BZT01 04(e)0121 02 



-

Mr. Frederick C. Moore 
November 17, 1988 
Page 2 

'. 

I would appreciate anything you might be able to do to advise us as to 
how this matter may be resolved. My telephone number is (206) 285-2400. 

RDA:TLH:pjv 

cc Mr. Bill Giar1a ~ 
Koppers Company, Inc. 
Koppers Building, Room 750 
Pittsburgh, Pennsylvania 15219 

0297C 

Very truly yours, 

TIME OIL CO. 

;kfJu~~·/{ 
Robert D. Abendroth 
Vice President 

BZT01 04(e)0121 03 



TO: Robert Abendroth 
John Luckovich 

November 9, 1987 

Seattle 
Seattle 

FROM: ~n Denham Seattle 

SUBJECT: PENTACHLOROPHENOL CONTAMINATION - NORTHWEST TERMINAL 

Today I contacted Jim Campbell of Keystone Environmental Resources Inc. 
(4l2-227-2689) regarding above subject. I again asked that Koppers provide 
two things: 

a. The results of sample analysis accomplished in their laboratory, 
which was promised not later than June 1, 1987, plus Koppers 
recommended solution to the contamination problem and; 

b. A check in the amount of $54,780.28 as their payment of half the 
costs incurred to date. 

Campbell said they would do so. 

Campbell expressed Koppers desire to do two things: 

a. Pay us half the costs to date as requested. 

b. Come to some agreement where Time Oil will accept all liability for 
site contamination and relieve Koppers completely. Koppers is 
willing to pay money for this status. 

I plan to discuss b above with our attorneys as soon as possible. Will 
advise results for consideration. 

JPD/ch 

BZT01 04(e)0121 04 
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PHONE 2E5·2~OO 

C,l.SLE ADDRESS TIV,OIL 

SEATILE 
.T,l.CO~A 
PO;lTLAND 
STOCKTON 
RENO 
RICHMOND 
LOS ANGELES 
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2737 WEST COMMODORE WAY 
P.O. BOX 24447, TERMINAL STATION 

October 2, 1987 

Keystone Environmental Resources Inc. 
Jim Campbe 11 
43& 7th Ave. 
Pittsburg, PA 15219 

Dear Mr. Campbell: 

SEATTLE, WASHINGTON 98199,1233 
SEATTLE, WASHINGTON 98124·0447 

OCT 5 iSS? 

t.r- ,,\,; .... - .... :-n;:; ,. 'r -:.! ,.... (" ~.' I" r. - ~ 
I, 11,-'1111 '_I! .... I i\e..,.)~}L.J!l,.c~ 

This is in reference to our discussion regarding clean up costs at 12005 North 
Burgard in Portland, Oregon. 

Enclosed are copies of the documents you wish to review. 

A. The Original invoice #091868 dated March 6, 1986 for $42,081.21. 

B. A complete list of expenditures as of April 1, 1987. 

c. Billing for the additional charges of $12,699.07 for expenses after 
the date of the original invoice. 

Your cost for half the expenditure, per mutual agreement is $54,780.28. 

We appreciate your working with us and lOOK forward to hearing from you at 
your earliest conven\ence. 

Yours Truly, 

TIME OIL CO. 

a,*~ 
~t Manager 

JEL: ltd 

Enclosures 

0002B 
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'. 
TIME.OIL co. ' 

~~O.BOX 24447 TERM. STATtON - SEATT~E ~A ~812~-a~~7 
- 2737 WEST COMHODORE WAY - SEATTLE WA 98199-r233· 

PHONE (206) 29S-240Q 
'. 

DtaTE 03106/96 
ReF. 03-030~8 JKJ 

CU510MER ~: 03/05505623 

ACCOUNT: 
KOPP~kS COMPANY IHC 
~TTN: DONALD F. MAkION 
KOPPERS BUILDlNG ROOM 7&0 
PllTS8URGH PA 15219 

657 60 123 
120 9 

TO CHARGE YOU FOR '1/2 OF THE FOLLOWIN~ PER MUTUAL AGREEM~HT 
IN REFeReNCE TO CLEAN UP COS1S Al 12005 N. 8URG~RD RD., 
PORTLAHD, OReGUN. . 

EXPENDIl URI:::S 

4/26/85 CHEIi':"SEClli<lTY SYS1EMS '. 
(LABORATORY ANALYSIS UF SOlL SAMPLES) IS0.00 

7/10/SS NORT~~EST' VACUUM ~UCK SeRVlCE· 
(RELOCATING 242.76 TONS'OF'SOIL TO ARLINGTON) 9,000.00 

7/29/85 CHEM-SECURITY SYSTEMS 
(RECEIV1NG 243.30 TONS OF SOIL ~T ARLIHGTON) 27,270.88 

8/8/85 ENVIRUNM~NIAL EMEHGENCY SERVlCES 
(OBTAIN AND ANALYZE 3 COMPOSiTE SAMPLES) 

12/31/85 EN~IRONHEHTAL EMc~GEN~Y SERVICES 
(PRIMARY SAMPLING AND ANALYSIS PLUS REPORT) 18,741.55 

COMMI1 THHHS 

OEO P~k OAk 240-102-065 
*~IEDEL ENVIRUNH~N'AL SERVICES (AOM~NUH~NI 2) 

5:',662.4:5 

3,500.00 
25,000.00+ 

84,162.4:5 

sox :' 

~NAH~ CHANG~ FROM ENV!RONH~~r~L EM~RGENCY SERVICES 

lNVOICE TOTAL 

EncI. 1 

27831.21 
14250.00 

42,081.21 

ACCOUNTS RECE1V /J 

BZT01 04(e)0121 06 



As of C4/01/87 

TIME OIL co. EXPENDITURES IN REFERENCE TO PENTACHLOROPHENOL CLEAN UP COSTS AT 
12005 NORTH BURGARD. PORTLAND. OR. 

04/26/85 Chern-Security Systems 
(Laboratory analysis of soil sample) 

07/10/85 Northwest~acuum Truck Service 
(Relocating 242.76 tons of soil to Arlington) 

-07/29/85 Chern-Security Systems 
(Receiving 243.30 tons of soil at Arlington) 

08/08/85 Environmental Emergency Services 
(Sampling and analysis) 

12/05/85 Environmental Emergency Services 
(Well drilling •. sampling & analysis) 

03/24/86 Environmental Emergency Services 
(Sandblast and demolish wall; install we11s) 

05/16/86 Instrumentation Northwest 
(Monitoring well materials) 

06/11/86 Century West Engineering 
(Develop and sample wells) 

06/11/86 Department of Environmental Quality 
(Per OAR 240-102-065) 

07/08/86 Century Environmental Sciences 
(sampling wells) 

08/03:3E R1~del E~vi~0nmental Servic~s, Jnc. 
(Sampling and analysis) 

08/25/86 Jack Eatch Construction Co. 
(Relocate soil and dispose of concrete wall) 

09/10/86 Concrete Coring Co. 
(Cut holes through concrete floor of ware~ouse) 

10/24/86 SRH Associates, Inc. 
Investigation of pentachlorophenol as per contract 
dated 08/14/86 

01/26/87 Century West Engineering 
(Well sampling and analysis) 

Koppers Company share of costs = 50% = 

TOTAL DUE FROM KOPPERS = 
Encl. 2 

$ 150.00 

$ 9,000.00 

$ 27.270.88 

500.00 

$ 18,741.55 

$ 17,252.67 

$ 3,702.66 

$ 2,739.50 

$ 3,500.00 

$ 1,800.00 

$ 4,452.81 

$ 1,465.00 

$ 390.00 

$ 18,465.00 

$ 130.50 
$109,560.57 

$ 54,780.28 

$ 54,780.28 

BZT01 04(e)0121 07 
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TI;~F IL co. . ~ 

P.O.~OX 24447 T~R~. ~T~(ION - S~ATTLE ~A 93124-044/ 
2737 WEST CO;~MODOaE WAY - S=ATTLE w,~ 9-3199-1233 

PHONE (206) 235-2400 

D£8IT MEMO 02019C 

DATE 04/17/a7 
R=F. 04-03131 f~F 

CUSTOMER :: 03/055056~3 

ACCOUNT: 
KOPPERS C01'1PANY 
Koppers Building.- Room 750 
Pittsburgh, PA 15219 

ATTN: JAY STEBBINS 

120 9 12699.07 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
THIS IS AN AvDITIO~ TO I~VOICE # 091363 ~ATED 
MA~CH 6, 1?o~ fOR 1 42,O~1.21 TO CHARG= YOU FOR 
HALF OF EX?E~D!TURES, PEK MUTUTAL AG~E=~=NT, IN 
REFERENCE TO CLEAN UP COSTS AT 120~S NOxTH SURGARD 
PORTLAND, OREGON. 

COPIES OF THE ORIGINAL I~VOIC£ (#O?136~, 3/6/86, $42081.21) 
AND TH~ U?DAT:~ CHARGES FOR 5 S4730.2~ ARE ATTACHED. 

INVOICE TOT.~L 

Encl~ 3 
SEe REVERSE SIDE FOR GENERAl T~F MSAND CONOITIONS ORIGINA 

BZT01 04(e)0121 08 



SEATTLE 
TACOMA 
PORTLAND 
STOCKTON 
RENO 
RICHMOND 
LOS ANGELES 

Koppers Company Inc. 
Attn: Jay Sebbins 

, 
• N , 
o 

o 
N 

, • ,
s , , 
II • 

PHONE 285-2400 

CABLE ADDRESS: TIMOIL 

TIME OIL COMPANY 
2737 WEST COMMODORE WAY 
P.O. BOX 24447, TERMINAL STATION 

SEATTLE, WASHINGTON 98199·1233 
SEATTLE, WASHINGTON 98124·0447 

Aprl1 20. 1981 

Koppers Building. Room 150 
Pittsburgh. PA 15219 

Dear Mr. Sebbins: 

This refers to our previous telecon regarding clean-up of Koppers 
pentachlorophenol at 12005 North Burgard. Portland. OR and Time Oil invoice 
091868 dated 03/06/86. which you agreed to look into and give me a call back 
regarding payment. 

To my knowledge. there has been no call hence this letter as a reminder. 
Since invoice 091868 was forwarded. those items shown on invoice as 
"COMMITMENTS H became a reality and have been paid by Time Oil. In addition, 
other essentials have been accomplished and fees for those services have been 
also paid by Time. The net result is an increase to Koppers share of costs by 
$12.699.01. 

Enclosed is copy of original invoice, a listing of expenditures to date and an 
invoice for one-half the cost of those expenditures incurred since original 
invoice. This package reflects total costs as of 04/01/87. 

Your processing of these invoices for prompt payment is truly appreciated. 

Encl. a/s 

JPD/jam 

Sincerely. 

~y!~ 
fr -~ohn P. Denham 

Environmental Manager 

BZT01 04(e)0121 09 
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TIME,OTL CO.. ~NVOI~E 091868 
P~Q.80X 24447 TERM. StATtON - SEATT(e WA '8124~cr~47 
- 2737 WEST COMMODORE WAY - SEATTLE WA 98199-t233· D~TE 03/06/86 

PHONE (206) 28S-240Q R~F. 03-03028 JKJ 

CUS10MER ~: 03/05505623 

ACCOUNT: 
~OPPEHS COMPANY INC 
ATTN: DONALD F.·MA~ION 
KOPPEHS BUILDING ROOM I~O 
PI1TSBURGH PA 15219 

657 60 123 
120 9 

TO CHARG~ YOU FOR 1/2 OF THE FOLLOWING PER MUTUAL ~GREEH~NT 
IN REF~~~NCE TO CLEAN UP COSlS Al 12005 N. ~U~GARD RD., 
PORTLAND, OREGUN. 

EXPENDI1URl:S 

4/26/85 CHEt1';'SECUE<_~ TV SYSl EMS 
(LABORATORY ANALYSIS OF SOil SAMPLES) 150.00 

7/tO/BS NORTHWEST'VACUUM TftUCK SERVICE-
, (RELOCATING 242.76 TONS 'OF' SOIL TO ARLINGTON) 9,000.00 
7/29/8S CHEM-SECURITY SYSTEHS 

(RECEIV1NG 243.30 TONS OF SOIL AT ARLINGTON) 27,270.88 
B/8/85 ENVIRUNM~NlAL EMEf<GENCY Si:F<VICES 

(OBTAIN AND ANALYZ~ 3 COMPOSITE ~AMPL~S) 
12/31/85 ENVIRONMENTAL EMEHGENCY SE~VICES 

(PRIMAF<Y SAMPLING AND ANALYSIS PLUS REPORT) 18,741.55 

COMMIl THENTS 

DEQ P5H OAk 240-102-065 
*~rEDEL ENVIRUNMEN1AL SERVICES (ADMENOHENl 2) 

50,662.43 

3,500.00 
25,000.00+ 

1:14,162.43 

SOX : 

*NAME CHANGE FROM ENVIRONMENTAL EM~RG~NCY SERV1CES 

INVOIC£:: TOTAL 

Encl. 1 

27831.21 
14250.00 

42,081.21 

$42 ,OHl. :!1 

ACCOUNTS RECEIV ABL 

BZT0104(e)012110 
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As of 04/01/87 

TIME OIL CO. EXPENDITURES IN REFERENCE TO PENTACHLOROPHENOL CLEAN UP COSTS AT 
12005 NORTH BURGARD, PORTLAND, OR. 

04/26/85 Chern-Security Systems 
(Laboratory analysis of soil sample) 

07/10/85 Northwest Vacuum Truck Service 
(Relocating 242.76 tons of soil to Arlington) 

07/29/85 Chern-Security Systems 
(Receiving 243.30 tons of soil at Arlington) 

08/08/85 Environmental Emergency Services 
(Sampling and analysis) 

12/05/85 Environmental Emergency Services 
(Well drilling, sampling & analysis) 

03/24/86 Environmental Emergency Services 
(Sandblast and demolish wall; install wells) 

05/16/86 Instrumentation Northwest 
(Monitoring well materials) 

06/11/86 Century West Engineering 
(Develop and sample wells) 

06/11/86 Department of Environmental Quality 
(Per OAR 240-102-065) 

07/08/86 Century Environmental Sciences 
(samp 11ng wells) 

08/08/86 Riedel Environmental Services, Inc. 
(Sampling and analysis) 

08/25/86 Jack Eatch Construction Co. 
(Relocate soil and dispose of concrete wall) 

09/10/86 Concrete Coring Co. 
(Cut holes through concrete floor of warehouse) 

10/24/86 SRH Associates, Inc. 
Investigation of pentachlorophenol as per contract 
dated 08/14/86 

01/26/87 Century West Engineering 
(Well sampling and analysis) 

Koppers Company share of costs = 50% = 

TOTAL DUE FROM KOPPERS = 
Encl. 2 

$ 150.00 

$ 9,000.00 

$ 27,270.88 

$ 500.00 

$ 18,741.55 

$ 17,252.67 

$ 3,702.66 

$ 2,739.50 

$ 3,500.00 

$ 1,800.00 

$ 4,452.81 

$ 1,465.00 

$ 390.00 

$ 18,465.00 

$ 130.50 
$109,560.57 

$ 54,780.28 

$ 54,780.28 

BZT0104(e)012111 



... r -- " TIME OIL co. 
P.O.SOX 24447 TERM. STATION - SEATTLE ~A 98124-0447 

2737 WEST COM"ODORE W~Y - S:ATTLE WA 98199-1233 
PHONE (206) 235-2400 

DEBIT ~EMO~02019(J' ,: 

DATE 04/17"~7 
R:F. Q4-03131 F:R 

CUSTOMER #: 03/0550S6Z3 

ACCOUNT: 
KOPPERS CO,.iPANY 
Koppers Building - Room 750 
Pittsburgh, PA 15219 

ATTN: JAY STEBBINS 

120 9 12699.J7 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
THIS IS AN ADOITION TO INVOICE # 091863 OATED 
"ARCH 6, 1986 FOR S 42,081.21 TO CHARGE YOU FOR 
HALF OF EXPE~DITURES, PER MUTUTAL A6RE:"~NT, IN 
REFERENCE TO CLEAN UP COSTS AT 120~5 NORTH 9URGARD 
PORTLAND, OREGON. 

COPIES OF THE ORIGINAL I~VOICE (#0~136S, 3/6186, 542081.21) 
AND TH~ UPDATED CHARGES FOR S 54780.23 ARE ATTACHED. 

INVOICE TOTAL 

Ene!. 3 
SEE REVERSE SIDE FOR GENERAL TERMS AND CONDITIONS 
TOP 190 REV. 8/82 

ORIGINAL 

BZT0104(e)012112 
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K 0 P PER S 

INTEROFFICE CORRESPONDENCE 

TO: Tom Hays FROM: W. J. Baldwin 

LOCATION: K - 1401 LOCATION: K - 1350 

SUBJECT: Time Oil Company DATE: February 23, 1987 

I offer the following historical summary on the above subject based on 
information iD my file. 

- On March 1, 1967 Time Oil Company and Monsanto (Wood Treating Chemicals, 
Inc.) mtered into a blending contract with Time Oil, Wood Treating 
CheminaIs supplied pentachlorophenol, mineral spirits, wax, etc. for the 
formulation of various pentachlorophenol-containing preservatives. 

- In 1911 Koppers acquired the assets of Wood Treating Chemicals, Inc., 
from ~anto. The blending agreement with Time Oil which was amended 
in 1971fl1~ continued. 

- In Jamary, 1981 Time Oil advised Koppers that they wished to terminate 
the Agreement. ,We continued to operate on a month to month basis, 
however. until the end of 1983. 

- In De~er, 1983 the site was visited by Koppers Environmental Staff 
and a nport issued. 

- In 19M Koppers removed all remaining product and raw materials from the 
site ~r our Agreement. Koppers also removed the sludge from the tanks 
at a ~ of $17,500.00. ,All tanks were cleaned and disposed of. 

- Legal ~artment advised (December 5, 1984) that Koppers should assist 
Time Qtii' in determining what needs to be done an'd see that these actions 
are ~Qrmed as thoroughly and promptly as possible in order to present 
furt.hm- environmental degradation. 

- OregmJepartment of Environmental Quality (DEQ) visited the site on 
Deceabllr 12, 1984 and took twel ve soil samples. 

- A de~ion from Koppers (Baldwin, Marion, Garrity, Sturm, Templeton 
Smith):!!Iet with representati ves of Time Oil (Abbendroth - CEO, Denham -
Safetyand Environmental Manager, Wallis - Plant Manager) on January 11, 
1985-md'iscuss the situation. Abbendroth raised the question about 
shariIWc1eanup costs, but it was suggested that such a discussion was 
pr~ without preliminary cost estimates. Time Oil agreed to obtain 
same .. 
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INTEROFFICE CORRESPONDENCE 

Page 2 

1'0: Tom Hays FROM: W. J. Baldwin 

SUBJECT: Time Oil Company DATE: February 23, 1987 

- Received status update dated June 11, 1985 from Time Oil which included 
disposal cost estimates of $72,000. It was suggested by Time Oil that 
we split the costs 50/50. 

- Nine truckloads of soil manifested off-site at a cost of $60,000 by Time 
Oil (Koppers did not respond to suggested 50/50 split.) Sampling 
performed after cleanup by Riedel Environmental Services, report dated 
October, 1985, which indicated that there was additional penta
contaminated soil on the site. 

- Denham and Abbendroth met with Koppers (T. Smith, D. Kerschner, J. 
Garrity, D. Marion, W. Baldwin) in Pittsburgh on January 23, 1986 to 
discuss cleanup. John Denham advised that EPA and DEQ reclassified the 
waste as F027 and, as such, no landfill could accept. Denham advised 
that they were investigating alternative approaches such as 
biodegradation and encapsulation. 

- Denham sent Baldwin a copy of a report on alternative cleanup 
technologies by ATW-Calweld on January 27, 1986. The report was 
reviewed by Corporate Environmental who felt it contained insufficient 
information and was of little value. 

- March 13, 1986 - Koppers received an invoice in the amount of $42,081 
from Time Oil for one-half of the site cleanup costs. This included 
$12,500 (Koppers share) of additional work to be provided by Riedel 
Environmental Services. (Note: It does not appear that this invoice 
has been paid). 

- A work plan for the Riedel work was received from Time Oil on 
August 8, 1986. 

January 14, 1987 - Koppers received a site update prepared by SRH 
Associates, Inc. dated October 1, 1986 as well as a proposal and cost 
estimate by SRH for performance of bench scale evaluations of a "soil 
washing" technique at a cost of $42,030 (total). 
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KOPPERS 

INTEROFFICE CORRESPONDENCE 

Page 3 

TO: Tom Hays FROM: W. J. Baldwin 

SUBJECT: Time Oil Company DATE: February 23, 1987 

- The January 14, 1987 submission by Time Oil was briefly reviewed by 
Keystone Environmental Resources on February 6, and several problems 
were noted. Later, Keystone reported that they may have technology that 
would be more suitable for remedial cleanups and would be willing to do 
some bench-scale testing. 

William J. Baldwin 

WJB/bml 
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PHONE 2852':00 

CABLE .. ODRESS T ','eIL 

SEATT LE 
TACOMA 
POQTLAND 
STOCKTON 
RENO 
RiCHMOND 
SAl\! PEDRO 
LOS ANGELES 

TIME OIL COMPANY 
2737 W. COMMODORE WAY, P.O. BOX 24447, TERMINAL ANNEX, SEATTLE. WA 98124 

February 19, 1986 

Koppers Company. Inc. 
Attn: Donald F. Marion 
Forest Products Group 
Koppers Building, Room 750 
Pittsburgh, PA 15219 

Dear Don: 

This refers to our mutual problem of pentachlorophenol iontamination at 12005 
North Burgard Road in Portland Oregon. 

During our January 23, 1986 meeting at your offices in Pittsburgh, you 
mentioned that Koppers would agree to paying half the clean-up costs 
incurred/committed to date and that further coordination between Koppers and 
Time would be appropriate for future committments. Time concurs with this 
approach. 

In this light, the below accounting to date will be followed by an invoice 
two weeks from today unless we hear some objections from you before then. 

EXPENDITURES 

4/26/85 Chem-Security Systems 
(laboratory Analysis of soil sample) 

7/10/85 Northwest Vacuum Truck Service 
(Relocating 242.76 tons of soil to Arlington) 

7129/85 Chern-Security Systems 
(Receiving 243.30 tons of soil at Arlington) 

8/8/85 Environmental Emergency Services 
(Obtain and analyze 3 composite samples) 

12/5/85 Environmental Emergency Services 
(Primary sampling and analysis plus report) 

150.00 

9,000.00 

27,270.88 

500.00 

18,741.55 
$55,662.43 

BEPl16793 
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COMMITTMENTS 

DEQ per OAR 240-102-065 

* Riedel Environmental Services (Amendment 2) 

3,500.00 

25,000.00 + 
$84,1&2.43 

50% = $42.081.21 

* Name change from Environmental Emergency Services 

Should you have any questions regarding the above. please give me a call. 

RDA/ch 

·61 

Sincerely, 

i;~J.Ju~cL t 
Robert D. Abendroth 
Operations Manager 

BEPl16794 
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PHONE 2852400 

CABLE ADDRESS TIWOIL 

SEATTLE 
TACOMA 
POATLAND 
STOCKTON 
RENO 
RICHMOND 
SAN PEDRO 
LOS ANGELES 

TIME OIL COMPANY 
2737 W. COMMODORE WAY, P.O. BOX 24447, TERMINAL ANNEX, SEATTLE, WA 98124 

February 19, 1986 

Koppers Company, Inc. 
Attn: Donald F. Marion 
Forest Products Group 
Koppers Building, Room 750 
Pittsburgh, PA 15219 

Dear Don: 

This refers to our mutual problem of pentachlorophenol contamination at 12005 
North Burgard Road in Portland Oregon. 

During our January 23, 1986 meeting at your offices in Pittsburgh, you 
mentioned that Koppers would agree to paying half the clean-up costs 
incurred/committed to date and that further coordination between Koppers and 
Time would be appropriate for future committments. Time concurs with this 
approach. 

In this light, the below accounting to date will be followed by an invoice 
two weeks from today unless we hear some objections from you before then. 

EXPENDITURES 

4/26/85 Chem-Security Systems 
(laboratory Analysis of soil sample) 

7/10/85 Northwest Vacuum Truck Service 
(Relocating 242.76 tons of soil to Arlington) 

7/29/85 Chem-Security Systems 
(Receiving 243.30 tons of soil at Arlington) 

8/8/85 Environmental Emergency Services 
(Obtain and analyze 3 composite samples) 

12/5/85 Environmental Emergency Services 
(Primary sampling and analysis plus report) 

150.00 

9,000.00 

27,270.88 

500.00 

18.741.55 
$55,662.43 

BEPl16793 
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COMMITTMENTS 

DEQ per OAR 240-102-065 

* Riedel Environmental· Services (Amendment 2) 

3,500.00 

25.000.00 + 
$84,162.43 

50% = $42.081.21 

* Name change from Environmental Emergency Services 

Should you have any questions regarding the above, please give me a call. 

RDA/ch 

·61 

Sincerely, 

i~.J.Jw~ui t 
Robert D. Abendroth 
Operations Manager 

BEPl16794 
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• # ,... - ,.:~ . ", .. PHONE 285-2400 

CA6L.E ~OOReSS. TIMOII. 

AATTI.E 
TACOMA 
~flTI.ANO 
STOCKTON 
fllNO 
'UCHMONO 
.... NI'eORO 
1.05 ANGeL.ES 

TIME OIL' COMPANY 
2737 W. COMMODORE WAY. P.O. BOX 24447. TERMINAL. ANNEX. SEATTL.E. WA 98124 

Department of Environmental Quality 
Attn: Janet Gillaspie, Northwest Region Manager 
522 S.W. 5th Avenue. P.O. Box 1160 
Portland. Oregon 91201 

Dear Ms. Gillaspie: 

February 4, 1985 

This pertains to our Northwest Tenninal location at 1"2005 North Burgard in 
Portland. Oregon and the bulk pentachlorophenol operation at that site. The 
purpose of this letter is to acquaint you with concurrent actions being taken 
by two companies to voluntarily correct what both felt may become a problem. 

BACKGROUND 

In March of 1982, a potential problem with the ground surrounding the 
pentachlorophenol operation was detennined. Contract between Koppers Co. 
(product owner) and Time Oil Co. (land owner) was cancelled. Product 
phaseout and clean-up actions were jOintly agreed upon by both companies. 
Accomplishments to date have been: 

a. Bulk pentachlorophenol operations ceased. 

b. On hand product inventory blended off and shipped out. 

c. All tanks and piping cleaned~ 

d. Waste from cleaning shipped to Arlington. 

e. Piping removed and scrapped. 

f. Time Oil Co. tanks removed and scrapped. 

Remaining to be accomplished are: 

a. Removal of Koppers owned tanks (scheduled for week of February 4, 
1985). 

b. Contaminated soil removal and replacement. 
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On December 12, 1984. Messrs. John Smits and Rick Gates of your office 
conducted soil sampling activities at the site. Twelve samples were taken 
inside d1ked areas. Sp11t samples were provided Time Oil Co. DEQ laboratory 
test results (49 pages) were received here on February 1. 1985. Teleton with 
Messrs. Smits and Gates on that date revealed the following: 

a. All samples were tested for lead content. 
normal limits (page 1). 

None were found to be above 

b. All samples were tested for fourteen different pesticides. None were 
found to be above normal limits (pages 3. 6. 9. 12. 15. 18. 21. 24. 
27, 3D, 33, 36). 

c. All samples were scanned for organic chemicals other than priority 
pollutants (pages 4, 7, 10, 13. 16, 19. 22. 25. 28, 31, 34. 37). No 
unknowns were identified above detection limits on nine of these 
samples. On three sample. (pages 13, 28. 31), the compounds 
tentatively identified were those petroleum residues normally expected 
to be found in a tank farm. Estimated concentrations were so low that 
none were at all significant, simply present. 

d. All samples were tested for priority pollutant chemicals (pages 2. 5, 
8, 11,14. 17, 20, 23, 26. 29. 32, 35). No unknowns were identified 
above detection limits on eight of these samples. On one sample (page 
11). only two trace elements were found. 80th were in the 1 ppm 
quantity, which is not considered significant and certainly cannot be 
classed as a problem. On one sample (page 23). three residues of 
polynuclear aeromatics were found, again insignificant in quantity. 

CURRENT 

On one sample (page 26). one more polynuclear aeromatic of 
insignificant quantity was found along with a small quantity (515 ppm) 
of pentachlorophenol and 12 ppm of tetrachlorophenol. It is my 
understanding that since this quantity (515 ppm) of pentachlorophenol 
is below 1000 ppm. it falls in the gray area of consideration 
regarding significance. The tetrachlorophenol is a part of commercial 
pentachlorophenol so its presense would naturally be expected. On one 
sample (page 29), pentachlorophenol (1820 ppm) and tetrach10rophenol 
(71 ppm) were found. This latter finding confirms our unitedly 
expressed (Koppers and Time Oil) concern and substantiates the need 
for corrective action as we had previously planned. 

As of today, it appears that our (Koppers and Time Oil) in1tial plan of action 
remains valid. Progress has been made. T1me and more favorable weather 
conditions should result in the contaminated soil being removed, necessary 
second soil tests being conducted and new soil being put in place without 
difficulty. 

JPD/ch 

Sincerely. 

~;(J~/. .. 
f ~~~~~P. Denham 

Environmental Manager 
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SEATTLE 
TACOMA 
PORTLAND 
STOCKTON 
RENO 
RICHMOND 
SAN PEDRO 
LOS ANGELES 

Templeton Smith 
Law Department 
Koppers Co. Inc. 
Pittsburg, PA 15129 

Dear Mr. Smith: 

TIME OIL 

( 
PHONE 285·2400 

CABLE ADDRESS: TIMOIL 

COMPANY 
2737 W. COMMODORE WAY, P.O. BOX 24447. TERMINAL ANNEX, SEATTLE. WA 98124 

January 16, 1985 

Per your request, attached is copy of plot plan 1140 showing location at our 
Northwest terminal where the Department of Environmental Quality sampled the 
ground within the diked area in which Pentachlorophenol operations were 
conducted. Sample was a composite of surface, one foot and two foot depths. 

It was a pleasure to meet you in St. Louis last week. 

Attachment a/s 

JPO/ch 

Sincerely, 

John P. Denham 
Environmental Manager 

BZT0104(e)012122 



TO: 

FROM: 

File 
Robert Abendr.oth,info) 
Neil Wa111s " "Jinfo) 

Jhn Denham 

SUBJECT: WOODTREATIN6 AT NORTHWEST TERMINAL 

January 15, 1985 

Seattle 
r Portland 

Seattle 

On October 3, 1983, Neil Gallagher, Neil Wallis and I (TOC) met with John 
Palmer and Bill Baldwin (Koppers) at Northwest terminal to establish phaseout 
actions necessitated by the March 31, 1982 contract termination between the 
two companies. A verbal agreement was reached. 

On January 11, 1985, Robert Abendroth, Neil Wallis and 1 (TOC) met with 
Koppers Co. personnel in St. Louis, Missouri. Present from Koppers were 
Templeton Smith (Counsel); Don Marion, Jim Garrity and Jeff Stern (Operations) 
and Bill Baldwin (Environmental). Purpose of meeting was to provide an update 
on actions taken thus far and to resolve any differences regarding closure of 
work site at Northwest terminal. 

Accomplishments to date h~ve been: Action Co. 

a. Bulk Pentochlorophenol operations ceased. 80th 

b. On-hand inventory blended off and shipped out. Both 

c. All tanks and piping cleaned. Koppers 
.- -,. ~ ;-

d. Waste from cleaning shipped to Arlington. Koppers 

e. Piping removed and scrapped._ TOC -.-.----
f. Toe tanks removed and scrapped. TOe. 

g. Warehouse steam cleaned. TOC 

Remaining to be accomplished are: Action Co. 

a. Removal of Koppers owned tanks. Koppers 

b. Contaminated soil removal and replacement. 80th 

c. Cost sharing of contaminated soil problem. Both 

. '. . 
.';:-~:'--'"" 

BZT0104(e)012123 



) '.' . . .; , \ 

It is my understanding that Northwest Vacuum Truck Service will remove Koppers 
owned tanks immediately on receipt of tank release from Koppers. 

Soil removal efforts. as planned on October 3. 1983. have been temporarily 
thwarted due to Department of Environmental Quality (DEQ) December 12. 1984 
intrusion on another matter. The DEQ took one soil sample within the diked 
area where Koppers operation took place. ·We must now await receipt of DEQ 
laboratory reports on -th1 s ,-samp 1 e to detemi ne extent of soi 1 remova 1 needed. 
Soil removal plan remains the same - remove and dispose of discolored soil 
(about one foot deep). sample ground below that point and either continue 
removal until no further contaminated soil is found or stop when that point is 
reached and refill area with clean soil. While we are waiting for DEQ 
laboratory reports. Neil wallis will obtain es~imated soil removal and 
disposal costs from Northwest Vacuum Truck Service. Chem-Security and 
Environmental Emergency Services on a cubic yard basis. 

Once extent of soil removal and its related costs become known. it is my 
understanding that Robert A. will coordinate with Koppers and settle the cost 
sharing matter. Job can then be completed. 

JPD/ch 

---------

BZT0104(e)012124 



, 

1 

WESCOMP inc. 
~ -- ~- -- -

"The WAite M~ 

SOLD ro: KoPPBJlS Inc. 
101 KoPPBJlS Bldg. 
PittabuJlgh~ PA 15219 

CONTACT 

INVOICE" 10442 

MANIFEST' 
DATE: 
YOUR ORDER fI. 
SHIPPED ro: 

TERMS 

.,.'-. 

." 

. ~::- ,.:-. 
.. -"~ : . 
,. -... .. 

OUR ORDER ., 

TK TaJlJlII KNit 21/10 NET 16 DArQ..~~/ .... 
·~.:/r 

-----------------------------------------------------------. 

Ha.a~ua Va.ta SaJlvioas: 
PaPmitting~ l~ting~ loading~ 
~i!aating~ inspacting~ 
t~po.,.ta.tion and diaposat. 

(. " . 

~61 
..... ' .. 

UNIT PRICE 

$6.40 

$1.50 

~60Q 

1000 

PZ.~. b.tt Pa~t~: V.atB.,." COmpl,iancB SBMoBa~ IM. 
P.O. Boz aa8 
ruatatin~ OJ'Bgon 97062 

P.O. &x 338, Tualatin, Oregon 97062 (503) 684·3066 

- • 

. ~; 
..I. 
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TO: Robert Abendroth (less encl) 
Terry Henderson (less encl) 
Neil Willis 

December 13, 1984 

Seattle 
Seattle 
Portland 

-";- - --:.. ~ .... 
..... ;a ... - , 

. - -' fROM: 
t· .. -:-. ~ ~hn Denham Seattle 
. . ~~ ~~:'" ~; 

~. -_ SUBJECT: :OEQ lNSPECTION AT NORTHWEST TERMINAL 

> -
l ; ~ 

• ",I, ",' 

This 1s a follow-up to my July S, 1984 memo on above subject and DEQ 
inspection (part on October 25 and part on December 12). 

BACKGROUND 

. ,. ...... 

OEQ is participating in EPA's HW 3012 Superfund Inspection Program during 
1984 to determ1ne hazardous wastes at 44 abandoned, uncontrolled hazardous 
wastes facilities in Oregon. Our Northwest term1nal has been designated as 
such a facility even though neither TOe nor any of the other compan1es listed 
meet any of these three categories. ORS 459.670 authorizes such 1nspect1ons 
and all that follows. The time frame of DEQ interest is from date of fac1l1ty 
ownership (1953) until 1972. 

~-t.):.~·~ f.' -On October 25, OEQ inspected "the site, heard how we d1d what, viewed our 
. ~-'.~' .. ~~ ,;. procedures and decided 1t would sample the ground within all diked areas. 
1 :,:<-:' .'- On December 12, DEQ took 12 samples at 10cat10ns shown on attached plot plan. 
- ., We obta1ned split samples and are maintain1ng them at 40°r. in the Northwest --'. ,,~ .. ' terminal refrigerator. OEQ estimates sample analysis to be completed by 

January 15, 1985 and will advise us of results in writing. We in turn would 
then consider hav1ng only unfavorable results analyzed by a laboratory of our 
oWn selection and take it from there. 

Attachments als 

JPD/ch 

"J.' 

.1: ... 
.~-j 

.~ 

; . 

., •... '. I 

> 

'U 

I_i.· ... 
t·· ... 

. , -. 
. i 

t~ 

b ,·-r 
-i' , ' , 
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PHONE 285 2400 

CABLE ADDRESS. TIMOIL 

... : CIT L."f\:C 
StOClllOII. 
00£1110 

Tli\'lE OIL COI\,t1PANY ,,'C ..... orvo 
So .... PEORO 
.. OS ANGEI.ES 

2737 W. COMMODORE WAY. P.O. BOX 24447. TERMINAL ANNEX. SEATTLE. WA 98124 

Department of Environmental Quality 
Northwest Reg10n 
Attn: John L. Sm1ts. R.S. 
522 S.W. Fifth Avenue. P.O. Box 17&0 
Portland, Oregon 97207 

Dear Mr. Smits: 

November 20. 1984 

This is to acknowledge receipt of your November 14. 1984 letter regarding OEQ 
HW-3012 assessment of Time Oil Co. facility at 12005 N. Burgard in Portland. 
Oregon. 

As per our telecon today, date of sampling was conf1rmed to be December 12. 
1984. One additional bit of information is needed at the time sampling is 
done - the name of the tests to be performed on soil samples taken. 

Sincerely. 

ClL/!~ 
.~w;o~n P. Denham 
, Environmental Manager 

JPD/ch 
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Department of Environmental Quality 

VICTOR ATIVEH 
Governor 522 S.W. FIFTH AVENUE. BOX 1760. PORTLAND. OREGON 97207 PHONE: 16031 229-5696 

• Time Oil Company 
P.O. Box 24441 
Terminal Annex 
Seattle, WA 98124 

November 14, 1984 

Re: HW-3012 Superfund 
Time OU Company 
Multnomah County 

The Department is conducting an assesSllent of past waste disposal practices at 
your facility at 12005 H. Burgard, Portland, Oregon as part of a RCRA Section 
3012 cooperative agreement with EPA. The assesSJllent included a site inspection 
and interview with John Denham and Hell Wallis on October 25, 1984. 

In order to properly complete the assesSJIlent, a grid of composite soil samples 
tested tor priority pollutants is required from within the tank farm. This 
includes the old Bell OU Terminal and additional samples near the tanks leased 
to Crosby and Overton. Proposed sampling points are shown on the attached map. 

The purpose ot this activity is to determine if' there are environmental problems 
associated with past handling of tank bottoms, draw waste waters, separator 
sludge, pentachlorophenol and wastes bandled by Crosby and Overton. The 
Department cites Oregon Revised Statutes (ORS) 459.610 (copy enclosed) governing 
hazardous waste as authority to enter the site for sample collection. 

The Department requests your cooperation in completing the assessment work. We 
have a limited amount of tiDle to complete this activity and, therefore, as 
agreed we propose to collect samples on December r~984 beginning at 1 :30 p.m .. 
Sampling will take two to three hours. Split samPle's will be provided in 

~:-' contaiuers to you .. :c' U you wish to hold samples for later analySiS, the 
' .. temperature should be II8.1ntained at 40 C.. We expect to be able to phone 

.. ~,.~ pre] 1m1 nary- results about 30 days af'ter collection. Test procedures wil~ be 0<, 

. provided to you at the time ot sampling. 

tt" you have any questioDS r please teel. free to contact me at our Portland office 
at (503) 229-5296 or (503J138-5949. 

John L. Smits ~ 
Environmental Analyst 

JLS:b Horthwest Region 
RB3953 
Enclosure(s) 
cc: Nortbwest Region, DBQ 

Hazardous Waste Operations, DBQ 
Crosby and OVerton 
BPA Region I 

Superfund Program Management Section 
DEQ - Laboratory 

.,--- " .... 

.-~ . 
, ....... 

~. 
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., .! KOPPERS 
Interoffice Correspondence 

T Don Marion o _________ ~ ______________ __ 
From 

(rYl /Jc ~ PL.J.~ 
James F. Garrity f"""-/{. 

Location ___ K_-_7_0.;...0 __________ _ Location __ ~S~t~.~Lo~u=i=s _________ __ 

Subject ____ T_im_e_O_i_l ____________ _ Oate _____ Oc_t_o_b_e_r __ l_7~,_1_9_8_4 _________ __ 

Met with Neil Wallis, John Denham, Fred Proby, and Neil Gallagher to discuss a 
clean-up procedure at Time Oil. 

The clean-up will be broken down into three phases: Phase one, internally clear 
theirteen tanks and remove as bulk waste; Phase two, remove Koppers own storage tanks 
to an area to be scrapped; Phase three, determine soil contamination. 

Phase One: 

Western Compliance Service, Inc. (Wescomp) is taking care of arranging the tank 
clean-out. One tank will act as a holding tank for the waste and rinse liquids. 
From this tank a homogeneous sample will be taken and submitted to Coffey Labs. 
Once results are known, either the existing profile sheet can be used or a new 
profile sheet must be submitted to the Department of Environmental Quality for 
approval. Once approved Chemical Security will solidify and arrange to move the 
hazardous waste to the waste landfill in Arlington, OR. (Estimated completion 
time, eight weeks.) 

Phase Two: 

George McGinley, pittsburgh Purchasing, is receiving bids on removing the six 
horizontals and one mobile tank that Koppers own. These seven tanks will be scrapped 

(away from danger) on Time Oil's property. 

Phase Three: 

The diked area where the storage tanks rest need ground samples taken. The floor in 
this area of concern consists of sand and dirt. OVer the years an unknown amount 
of Woodtox preprime and 140 has leaked into the soil. The cleaonupl'xe*ponsibilities 
are Time Oil's, but they would like Koppers to contribute. I'll be in contact with 
Bill Baldwin to update him so he can get involved. 

This is a general description of what will take place over the next few months. 
If a more detailed report is needed, please advise. 

WTC Inventory (10/2/84) 

LMineral Spirits 
2- Paraffin Wax 
~ Phosphoric Acid 
4. WR-340 Cone. 
5. 55 gal., TH, B&W, Drum 

t61 
K·5 REV. 2 

300 gals. 
1111 gals. 

125 Ibs. 
165 gal. 

50 ea. 
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MEMO TO DON MARION 
PAGF; 2 
OCTOBER 17, 1984 
\ 

1. The mineral spirits will be used to rinse the storage tanks after they have 
been pumped dry. 

2. The paraffin wax is being sent back to St. Louis to be used there. 

3. The phosphoric acid will be returned to Van Walter and Rogers. 

4. Three drums of WR-340 are being offered at distressed price to Cal Wood Door. 

5. Sold Time Oil the 50 empty drums. 

~/~ 
James F. Garrity 

JFG/mp 
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TO: 

FROK: 

Robert Abendroth 
terry Henderson 
Neil Wallis 

JOhn Denham 

---

July 5, 1984 

Seattle 
Seattle 
Portland 

Seattle 

SUBJEct: DEQ PROPOSED INSPECtION OF NORtHWESt tERMINAL 

On April 27, 1984, the DEQ advised our Portland office by letter, that the 
Northwest terminal was on a list of 44 companies, which are scheduled to be 
inspected during 1984. Inspection was allegedly pertinent to "uncontrolled 
abandoned" hazardous waste disposal sites in Oregon". Letter was tinally 
received by me on Kay 15th. 

Since toc does not operate a hazardous waste disposal site. I attempted to 
find out from both the DEQ and the EPA, just why we were on the list at 
all. As it turned out, the EPA provided DEQ with Superfund money for coming 
up with a list of sites to be inspected, the inspection of those sites and 
the rendering of a report of inspection. It is of interest to note that 
none of the 44 companies scheduled for inspection are tSD's. All this 
information was noted in my Kay 25th request to the DEQ that tOC be removed 
from the list. 

today my Kay 25th request was denied, copy attached," Contact with terry on 
this matter resulted in a legal opinion that we can do nothing to prevent 
the inspection. Contact with the DEQ (John Smits 503 325-8660) revealed 
inspection is scheduled for late August. I will be there . 

JPD/ch 

Attachment als 

/ 
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• "'" Department of Environmental Quality 
· . · . · . · . ...... ..... . 

VICTOR A TlVEH 
Govemot 522 S.W. FIFTH AVENUE, BOX 1760, PORTLAND. OREGON 97207 PHONE: (5031 229-5696 

• Time Oil Caapany 
12005 N. Burgard Street 
Portland, OR 97203 

Dear Plant Manager: 

April 27, 1984 

Your company has been listed as one of 44 which our staff will be 
inspecting this year to gather better information about your past waste 
disposal practices. This effort is part of a year-long study funded ~ 
the federal Environmental Protection Agency (EPA). 

The inclusion of your company on this list does not indicate that we 
believe any environmental problem exists on your property. Generally, 
there have been hazardous waste management problems nationwide at other 
types of businesses similar to yours and consequently we would like to 
gather additional data. The list of 44 sites was developed by EPA us~ng 
a variety of information sources including industrial categories, 
information voluntarily gained under the Superfund reporting system, 
and others. r;;;~ ...1? 
I have enclosed a report which went to our Commission earlier this month ~~~ 
which discusses our abandoned site investigation work in greater detail. 
Should you need additional information about the specific reason your 
canpany was included on the list, please contact Debbie Flood in EPA's ~1~ 
Seattle Regional Office at 206/442-2722. Should you want more information 

~ 
about our hazardous waste management program here in Oregon, please contact 

.~Rich Reiter in Portland at 229-6434. OUr toll-free telephone number is 
~ ~ 1-800-452-4011. 

IIVI' 

ea·' 

FB:d 
FD761 (44) 

Sincerely, 

Fred Hansen 
Director 
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cc: 
ROUTE PGH: 

KOPPERS 
conley: 
Orrville: 
St. Louis: 

J. D. Hite 
JFB, WHS, MAS, DBM, 
WJB, MAC, KEC, SS 
F. Boge/F. K1asnick 
C. McIntyre/H. Fry 
J. Pa1mer/C.Kempinska 

Interoffice Correspondence 

To Joe Kusar From D. W. May 

i..ocation K-750 Location K-750 

Subject MAY MONTHLY REPORT Date June 4, 1984 

SALES EIGHLIGHTS - May, 1984 

WOOD TREATING CHEMICALS 

NON-TRADEMARK CCA 
Distributor 
Others 

TOTAL 
NON-TRADEMARK 

PENTA 
Custorr.ers 
Koppers Plants 

TOTAL PENTA 

ARSENIC ACID 
Filtered Tech 
High Purity 

TOTAL ARSENIC ACID 

May '84 
(SOOO) 

o 
275 

275 

10 
152 

162 

80 
23 

103 

FORMULATED PRODUCTS 
Millwork Solutions 79 
Sawn Lumber 
Chemicals** 96 

Remedial Pole 
Treatments 45 

MISCELLANEOUS 101 

'IOTAL 
FORMULATED PRODUCTS 321 

YTD '84 
(SOOO) 

o 
988 

988 

58 
518 

576 

227 
274 

501 

345 

413 

70 

613 

1441 

May '83 
(SOOO) 

249 
201 

450 

22 
115 

137 

104 
137 

241 

67 

89 

37 

306 

499 

YTD '83 
(SOOO) 

1278 
842 

2120 

44 
657 

701 

165 
303 

468 

347 

353 

112 

1003 

1815 

Performance 
YTD 

o 
17 

( 53) 

32 
(21 ) 

(18) 

37 
(10) 

7 

o 

(17) 

(37) 

(39) 

(20) 

**Sawn lumber chemicals (S) includes all Sapstain and end sealer/lumber 
castings. 
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TIME OIL 

Joe Kusar 
May Monthly Report 
June 4, 1984 
Page 4 

We have recommended that we discontinue production of Woodtox at 
this location due to the lack of justification for a $90M capital 
expenditure based on future sales potential of 80,000-100,000 
gallons/year. A full report will be issu~d. 

ARSENIC ACID 

Hoover 

This customer has not as yet signed our proposed contract for 
purchase of Arsenic Acid. It 1S still under review by the customer 
and hopefully a decision will be made prior to the next report 
period. 

GTE (Versailes,KY) 

This account has decided to stop using Arsenic Acid due to EPA 
requirements on stack emissions. We have arranged for Bill Baldwin 
to discuss this subject with the account directly in the event that 
a change in decision ~s possible. 

Langdale 

Sales of Arsenic Acid have been exceptionally good here being almost 
twice the volume required· by the contract. We will continue to call 
on this account as a prime account and develop a forecast as to 
their requirement from Koppers for the rest of this year. 

PB&S _0_-
We have contacted this account to urge increased effort to distribute 
Koppers Arsenic Acid. We have learned that pricing has reduced 
possibility of increased sales in that the market price in the areas 
involved is approximately $0.52/1b. delivered in drums. Koppers 
price to this account is $0.48/1b. in drums F.O.B. plant. PB&S is 
mostly interested in large volume business rather than promoting the 
Arsenic Acid to small accounts. They will, however, work up a pro
gram as to what they feel they can sell at the prices we have 
discussed and we can then make a decision whether to continue with 
them as a distributor or perhaps find a more aggressive distributor 
to replace them. 
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KOPPERS 
InteroHlce CorrelpOndence 

To ____ ~C~.~P~._=B~r~u=s~h~ ____________ __ From __ ~Wrn~~.~J~.-=B~a~l~d~w~i~n~ ________ __ 

Location J( -1201 Location IS -750 

Subject '.rime Oil - Portland, OR Date _--,J~a.!.!n~u~a:.:r-,y~2:.l10'""'L.....;1 .. 9~8~4::!-____ _ 

I have several comments with regard to your December l2~:1983 
correspondence, same subject. Firstly, it should be noted that 
Monsanto utilized Time Oil Company as a.toll producer during 
the period 1967 through 1971. Koppers purchased the Wood Treating 
Chemicals Department from Monsanto in December of 1971 and con
tinued to utilize Time Oil as a toll producer. 

John Palmer and myself did have discussions with Mr. John 
Denham concerning clean-up of the area. ~ did co~our
se,lves to rem~:)'~in9_~xi~tin9 _~.~o~k_~rom-1".he· ~_tanksjls well_ as 
tank cleanout and removal from_~h~~~te. When Mr. Denham brought 
up~fie sUbject of soil sampling, I mentioned that we have utilized 
the ASTM extraction method for determining the extent of soil 
contamination, i.e., see the closure plan for Richmond, VA plant. 
We did not commit ourselves to any degree of soil clean-up but 
noted tqat we wou~~~ork with Time Oil in this regard. We also 
noted that our attorneys have reviewed-the original agreement 
and have determined that Koppers Company has limited liability. 
We also discussed the fish bio-8ssay testing and 11m attaching 
a copy of the report for your review. 

Please note that the "U .s... EPA Annual product~§Ports If for 
T~l!:-.u.l;-%--lUllL.Iub~e~D-.Ll.· 4red~b¥ 0'1 r 5 t • -La uis~~.-By copy of 
this letter to John Palmer I request that ~ittsbur9h be copied 
on all such reportin~ in the £uture. J 

As noted above our plans for clean-up include sale of existing 
inventory, tank cleanout and removal. John Palmer will be con
tacting Chuck Vita with regard to locating a suitable tank clean
out company in the Portland area and a method of disposing of 
the cleaned tanks. I believe we all agree that some soil clean
up in the area will have to be performed; however, as noted 
previously the extent of our involvement has not been determined. 
AI 8uch, I request that you prepare a plan for site clean-up , 
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KOPPERS 

Interoffice Correapondence 

To ____________________________ __ From _______________ _ 

~u~ ________________________ _ 
~tion ____________________ __ 

8A.tbJect ___________ _ Date ______________________ _ 

... "V.I 

2 

wh1ch could be u8ed in ~ur negotiations with Time Oil. At 
thia time, it has not been determined whether or not we will 
continue to utilize this location as a toll producer; however, 
if both parties agree to do so, I will a180 be asking you to 
coordinate the legal review of a modified blending agreement. 

WJB:jr 
Attaclunent 
cc: John Hite - w/Attach. 

John Palmer 
'1'. F. McGuire 
Steve Tomko 
A. C. Middleton 
M. S. Marino 
T. A. Marr 
Chuck Vita 

W. J. Baldwin 

I ' 

d~({!~ .. e~ lr.r.l2u'\( €.. 
~ lll((h y - \A f H Jor- ~ 

~ ~ - ci..~~ _." 
" ......... .,. ( (a- t"l l-~ re- \.~. 
? {e,.J~( 
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IV' 
I(OPPERS 

C; E I) 2 .J '1983 
....... onlc. C9rrespondenc. 

, ' 

, : 

~: ~" 'j, ' 
i "",/. Tc» ___ B_te.,-;, p_h_e_n.,., _'1'_._'1'O_1Dk_0 __ 

, ~';; . ' 

From_;;;.;Ra,...;...,.~.;;;;.l~E..;.arta~t..;.e~s...;e...;c;..;ti;,;;;",.;;o..;.n~_ 
i :, 

, ""1'. Locat,on Pittaburgh, PA location Pi ttab,ur,h, PA 
(;l ., . 

i, f: 1 I au Op.rating Agr •• ment and 
i' ., ~~ ('. bje,t Lia.. of 'ariks 
; . ,).! s-GrUaDd, Orego" 

r .. k, · - Wood '!'rea till9 Chemical Co.. (now Koppers Company. Inc •• ) and '1'i .. 

. . 
Dale September' 29, 1983 

~ ":'~' Oil Comp.ny ent.red into an Opera ting Agreement and Leaae of Tanka 
J .~' dated March 1, 1967 for a five-year term to ~rch 1, 1972. OUr 
I_ ~ : OOCU.Dt 1617-A-1 covering the transaction is enclose". 
,'J'I ,'1-
\:-H. 

=
.!.,' 

."j 
f" '·i I 

': j • 

~ 
" 

. "-,, 
.,\,."\ ' : 
'# I ' .. " ... 
'J. f i' ~' 

, ·1 

!b •• gr .... nt was automatically renewed for a second five-year tera 
to March 1, 1982. In accordance with Article 16 (a) on pag. 9 of 
the agreement, the landlord gave notice ot termination by 1.tter 
dated ~anuary 28, 1981 as required by the .gr.ement. 

w. have continued to operate ,aince March 1, 1982 on a verbal montb
to-.onth basis and have attempted to negotiate a new agreement. Wa 
ar •• eriously considering canceling the month-to-month arrangement 
and negotiating with others offering the same services "but the 
que.tion arises as to possible environmental responsibilities under 
the exi.ting agreement. Would you please review and advise at your 
.arlieat convenience as there is Borne urgency in this matter. ~ • 
... 1 latate section's pr?ject file i. al.o attached for your review. 

I direct your att.ntion to Article 5 on page 4 of the agreement ra
varding li~llit¥ and responsibility of tbe-PAr~~-1pr •••• pollution 
••••• A1.0, the May 5, 1972 letter from Time Oil Company to KOPPer8 
indicate. that we own or owned five tanks which were part of the 
.... t8 Koppera purchased from Wood Treating Chemical in 1971. ,Al.o, 

. , 
I 

pl •••• note the comments by John F. Ramser in his letter dated JUM 27, 
1'72 r.q.rding an agreement dated March 1, 1967 which ..... to iD
cUcate wa do own or owned five tanks on June 27, 19,72,'" 

. , 
~ , 

"', . 
, , ., " 

I I, 

\ '" 

Al.o, kindly note the proposed draft of Storage and ~oncentrate \ 
Dilut1qu Agreement with my cover letter to you dated April 26. 1"~ 

J 

'l'P'M/.jd 
AttacilMnu YD. Marlon 

'1'. F. McGuire 

t " 
,~-... -..... 
-:.-----

:\ 
., 
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Donald F. Marion 
Mlnager, Raw Materials 

Koppers Company. Inc .• Forest r'CIS Group 
Pittsburgh. PA 15219. Telephon~ 227-2775 

I(OPPERS 
Speclilly Wood Chemlcet. DlviitOIl 

Dear Neil: 

June 14, 1983 

Mr. Neil Wallis 
Time Oil Company 
12005 N. Burgard Street 
Portland, OR 97203 

I would like to take this opportunity to thank you and 
Don Schwendiman for meeting me in Seattle at the airport 
on Thursday, June 9 to discuss the Storage and License 
Agreement. I feel that all of the non-economic verbage 
items have been resolved to our mutual satisfaction. 
I would hope that we can now agree on the minimum storage 
fee and the per gallon blending fee and have the agreement 
executed by both parties by June 30, 1983. I would like 
to get the first 10,000 gallon railcar in motion to you 
as quickly as possible. Please review your numbers and 
advise if you need to discuss any remaining items. I am 
truly looking forward to getting these negotiations behind 
us. 

Again, my sincere thanks to both Don and yourself for 
meeting me in Seattle. I will be anxiously awaiting your 
call on the remaining open items. 

DFM/dkm 

cc: 

Sincerely yours, 

~ .. ~-~.=1Y\.~ 
Donald F. Marion 

D. Avendroth 
L. Schwendiman 

.... 
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cc: J. D. Hite 
J. Kusar 
D. MacArthur 

KOPPERS D. F. Marion 
K. E. Cogan K/700 

Interoffice Correspondence 

To Paul A. GOIdan From John D Palmer 

Location K/750 Location WTe - St 1.01l1S 

Subject MaX Honthl! Re20rt Date June 2. 1983 

GENERAL COMMENTS 

Time Oil 
The contract is in the hands of Time Oil. George Mills has completed various 
tests on the concentrate and has also prepared a draft label for Bill Baldwin. 

Jones-Hamilton - WTC 
Four batches of Liquid Noxtane 55-I, three batches of T-l. and one small batch 
of Liquid Azide are being produced by Jones-Hamilton. 

Jones-Hamilton - CCA-e 
Production and inventory variances have been discussed with Dan Gilbert. We 
will be setting up new guidelines. 

St. Louis 
Production of all products were still at an increased level. We did find time 
to allow each man to take one week of vacation. 

May Inventory: 

Current $ (000) 
Percent of Change from Previous Month 
Month Prior Year 

500 
(11%) 
(10%) 

St. Louis invoicing for WTC formulated products was at an all time high of 
$520,000 for the month of May. 

Raw Materials 
A source of '2 fuel oil has been secured at a price below $0.80/gallon delivered. 

KB-3 continues to be in tight supply. 

Miscellaneous 
I will enter the hospital for surgery May 31. Everyone has been briefed on filling 
in for me. George, with Pittsburgh's assistance, will handle purchnsing and 
production. Carol will handle penta and KB-3 purchasing and Newark payables. 
Harold will handle St. Louis payables. All production men will be working. 

John D. Palmer 

JDP:klc 

K·5 REI!. 2 
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cc: v-K. "usaI' 

KOPPERS 
Interoffice Correspondence 

D. MacArthur 
R. Stefanski 
E. Yeadon 

To ________ ~J~owhwn_D~.~H~j~t~e~ __________ __ From...-____ P~a~·~~l~A~.~'~9~y~Qa~R~--______ ___ 

Location ___ £\.K-::..IJl Oio/.lOL,i1'--____________ _ Location _-l~""-...Il~Ou.lO~l------------___ _ 

Subject ...-__ .... F;;.sei.lobu.r.ltlu.Q.a.r..ry~M:.Ioio.unj,J,t.JJbu.J~y_R.c.:e~plJ.lQJ.lr:...lt __ _ Oate _____ ~W •• ~r~~~~1~i~1~9~a~J----------_ 

CHEMICAL SALES HIGHLIGHTS 
($ OOO's) 

Formulated Products 
Millwork Solutions 
Sawn Lumber Chemicals 
Log Home Solutions 
Remedial Pole Treatments 
All WTC Formulated Products 

Pentachlorophenol 
Outside 
Koppers Plants 

Non-Trademark CCA 
Direct 
Distributor 

Arsenic Products 
Acid-Merchant 
Acid-KHC 

Month 
1983 1982 

Actual Actual 

74 
54 
49 
23 

270 

22 
108 

144 
300 
444 

o 
86 
86 

51 
40 

4 
140 

24 
141 

152 
27 

179 

54 
138 
192 

1983 
YTD 

131 
86 
49 
50 

535 

22 
264 

435 
418 
858 

44 
136 
180 

YTD % 
1982 Relative 

YTD Performance 

86 
54 

° 6 
264 

99 
179 

125 
57 

282 

109 
246 
355 

52 
59 

733 
101 

(77) 
47 

248 
633 
204 

(60) 
(45) 
(49) 

J'\~J ... 
. :'{: . Chrome Products 

~;4h:. Acid-Merchant a 
144 
34 

o 
181 

o 

o 
214 

62 

o 
309 

o 
":':': Acid-KHC 
61· 

If .\~~ ~ 

~ REV. 2 

Sodium Bichromate 

Copper Products 
Copper Sulphate 

(31 ) 

a a o a 
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Although we ran three Saturdays of overtime in December and .!nnuary, we are now 
operating without overtime in St. Louis. This will be the rule and the excep
tion to run overtime will be an extraordinary one. 

Jones-Hamilton and Time Oil 
We have still not finalized our contract with Time Oil. John Palmer and I will 
be visiting Time Oil the week of March 7 to bring this negotiation to a conclu
sion. 

We have had complaints on two recent CCA shipments that truck drivers did not 
handle their responsibilities properly. In one case the driver was accused of 
letting the hose drain on unprotected soil. We are looking into these alle
gations now. I have instructed Don Danka to work with John Palmer to see that 
Jones-Hamilton has a monthly safety review and driver training sessions. I 
have also asked Harold Struessel to begin putting together a feasibility study 
on justification of our own tank truck on the west coast and our own driver. 
If we do get into the arsenic acid business on the west coast with J. H. 
Baxter, this will greatly swing the pendulum toward justifying our own truck 
and driver. 

John Palmer's and Glenn Schultz's monthly reports were not a\-ailable at the 
time of this writing. however. they are attached. 

KOPPERS HICKSON CANADA 

General Business Activity 
We blended 224.000 oxide pounds of CCA for KHC in February versus 196,000 ox. 
lbs. in February 1982. Our YTD performance is flat compared with 1982. 
Canadian retailers committed heavily to treated lumber in January and February 
to take advantage of the relatively depressed white lumber prices. However, in 
the past three weeks as lumber prices began to rapidly increase, buying 
activity on the part of the retailer, and consequently licens~e treating 
volumes. declined. We do not expect any significant rebound for another month 
when the retailer will have to commit for the spring and summer markets. 

We just learned that Revelstoke, who buys three to four loads of concentrate 
per year primarily for treating fence posts. has decided to g0 out for open 
tender. They have asked for extended terms and are apparent}', shopping for the 
lowest pricing. We have just learned that we will not be honored with this 
business despite of reducing our price to nearly $1.20 FOB Valparaiso with 60 
day terms. We are not sure whether Osmose or Great Western Cllemical has 
obtained this business. We will attempt to learn more about this situation. 
This position on Revelstoke's part was apparently prompted by severe economic 
pressure within the corporation. It is being rumored that tllPrc are financial 
problems in the corporation. 

We have recently had some general discussions with PDL Corpor~tion, a large 
Osmose licensee in Toronto. PDL utilizes approximately 500,000 lbs. of eCA per 
year. 75% of which goes into utility poles. PDL did approach us. We are 
putting together a package deal to try to wrestle PDL away from the Osmose 
camp. 
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KOPPERS 
Interoffice Correspondence 

( /'--> J 

From ___ --L:P..i:lal.lJ!lul~AI-.-...I.G.&.IQ.I.!).,..ld~ai;l.ipOl.--------

Location __ ..:WT~C~-_~S.kt ...... ~L",o~uLoli ... sL..-_____ _ Location __ ..;:,SU6Wu.C.LDL....:-::.....IP;..i~ti-ti-s:.;.;bu.)u.) .. r~B.j,,\b------

$ubject _____ '~r~im~c~O~i~l~C~oam~p~auD~y~ ________ _ Oate ______ ~2~/.~1~5~/8~3~-----------------

Regarding Time Oil's desire to clean out Tank 20001 and Tank 13001 that apparently 
have some settled sludge in them, I would like to advise that settled material 
in a tank that: is being continuously used for operations is not considered 
hazardous waste. The only time something is considered hazardous waste is if 
the material is physically removed from an operating or working tank and put 
into separate containers purely for the purpose of holding or storing waste. 
If Neil Wallace of Time is concerned about having hazardous waste in a tank 
that 1s under operational or working control. he is in error and you should 
advise Neil. 

The question I have is whether these tanks really need to be cleaned now or 
whether we can wait and continue to produce adequate and good product. Another 
question I have is whether we can try to redissolve some of the so-called 
sludge or solids on the bottom and recover some of this material. 

I would appreciate your discussing with me what you think we can do to minimize 
our costs and expenses. I have a feeling that this is not as "sludgy" or as 
unusable as perhaps Neil Wallace believes. I would also be interested in 
knowing what George Mills' analysis has shown and your further thoughts on the 
matter. 

PAG:klc 

cc: .~. Cogan 
G. B. Hills 

Paul A. Goydan 
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KOPPERS 

~( . 

Interomce Correspondence· 
,!\4~7 

'.Job J). Palmer To ________________________ _ From __ K. __ E_._C_o.:::.ga~n ____ _ 

location St. Lends Location Pitblbur,h 

Subiect __ Tim ___ e_Ol __ I _________ _ Date __ J_aa_ua._ry~Z_5..:...,_19:.._8_3 __ _ 

'~OD Juuary 19, : Nell Wallace called aDd indicated that Time OU was 
jut gettlag into the RCBA program aDd tank Nos. ZOOOI and 13001 
have sludge presellt. I bave arranged lor Neil Wallace to have 
samples takell ancIlorwarded to st. Louis to determine if these 
materials can be reworked. U they C&ll, we should iIlatitute a 
program to recover aDd reuae tIlose solids. If tbey C&DDot be re
covered, then Uwill be necessary to bave Nell determine cleanout 
aDd elispo .. l costa. Tank ZOOO 1 baa 795 ,a11ol18 and tank 13001 haa 
145 gaUona. You indicated that this material is 110t in our inventory 
80 that our cle&DiDg coats .. UI ollly include placing the material in 
drums and ita subsequent disposal if necessary. 

As soon as those samples cOlDe in, please arraage to bave (Jeorge 
Mills analyze them ao that we can reach a decision early ill the 
year on what to do with theae two tanka. 

fU 
K. E. Cogan 

KEC:mtd 

cc: P. A. GoydaD 

K43-REV,S 100M 10-61 
/ 
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KOPPERS 
Interoffice Correspondence 

To K. Cogan From _--..:G:...:.:...:B~. -:M:..:..:;::i:.:ll:..:s:..-_______ _ 

Location Pitts bur ih K -1001 Location _-=S:..Iot ......... L_o..lolu ... isli...-_______ _ 

Subject Time OJ) Production of Lot we -0 14 Oate_--'M~a~y"--:J4 ..... __ol.1.L9.w.8~2 _______ _ 

Woodtox Pre -prime R TU 

SUbject product was manufactured 4/19/82 and the sample received at 
St. Louis on 4/22/82 was analyzed and found to contain 17.170/0 penta 
(RTU should contain 5% penta). 

Called Neil Gallagher 4/22/82 and he said he would check and call me back. 
He later called and said that all components had been added, but that possibly 
insufficient mixing had been performed. A resample was submitted (rec'd 4/1.6/82 
and this was found to contain 4.82% penta. Notified Gallagher and he said that 
he would mix for a longer time and send another sample. This was received 
4/28/82 and was found to contain 5.09% penta.· I then released as OK. 

G. B. Mills 

cc; J. D. Palmer 

, . 

. . 
:,. . 

. ~ .) 
Ov 

REV. 2 
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John Palmer 
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,+ .( 7 v" h4-</t!- c..-..., ! '" ~S/,,-_s 
"pi e"-;S' e. 4/ { -.e.. +I" Ge" r;e P1 ,- / Is,' 
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WOOD TREATING CHEMICALS DEPT. 
KOPPERS COMPANY. INC. 

5137 SOUTHWEST AVENUE, ST. LOUIS. MISSOURI 63110 

CONFIQENTIAL FORMULA RE~ORD 

F---------!M.'\; V 'W' 
-----------

Woodtox Pre-Prime BTU '- T . Product ______ ...... ______ ---Lob. Book No. ____ Dato _____ _ 
Feb. 20, .. 1982 

Made for Portland, Oregon (Time Oil) Chembt __ ~G~,_=B~, __ ~_i~l~ls __ __ 

'OUNO$ GAUON$ MAUIUAL POUNOS COST EXTIN$ION % 
'EIOAL 'EI UNIT 

.. 
5.20 . .335 Penta 15.54 , -
0.75 .100 Paraffin Wax 7.5 -

15,00 z,069 Oxo Bottoms 7.25 -
0.50 .063 Nalco 65J 743 (6RJ 947) 7.9 -

78,55 12. ZJ.6' ~ineral 5pirits(Quick Dry) 6.43 .. . -
-
-

, -
-
-

100.0 14.783 6.765 -I 

OI~UTlONI ONE TO ____ D~'UENT--_-------------LI$. 'EI OAL. _____ _ 

.E~K$I Cost (Per Gallon) 1. Charge Blender ·wi~h oxo boLLom~ 
Nalco and 1/3 of the mineral spirits. 

2. Heat to 1700 F and agitate while 
adding wax and penta 

3. Contin~e mixing Wltil dissolved 
b~t heat.and add remaining mineral 
spirits and mix LlohomogeooLls. 

4. Mail s~mple to St. 1.oll1l1s. 

1000 gallon batch 
#I gallon 
360 

51 
1015 

'34 
'\5314 

140' 
4.3 

826 1/2 . 

Peota 
Wax 
Oxo 
Nalco 
MineraL ~Pirits 

DISTRIBUTION: &IIea'Dept. ....... 18Gb. &vo. •••••• PIMt Mer •• : •••• PIaAl •••••• 0ffiGe Mer ••••••• 
Purch. •••••• Safu fU ••••••• &..b Group •••••• Q&hor •••••• 
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Product 

Mode for 

POUNDS 

22.50 

3.25 

64.95 

4.00 

2.00 

3.30 

100.0 

WOOD TREATING CHEMICALS 
KOPPERS COMPANY I INC. 

DEPT. E~~ 
5137 SOUTHWEST AVENUE, ST. LOUlS, 'MlSSOURl 63110 

CONFIDENTIAL F9RMULA RECORD 

Woodtox'Preprime Cone. T Lob. 800k No. Do .. 2~b., ~O, 198Z 
i 

Time - Portland, Oregon' Cheml.. G. B. Mills 

GAUONS MATUIAL POUNDS COST UlINSION % PUGAL. PII UNIT 

1.448 'Penta 15.54 
i -

.433 125 mJ? Paraffin Wax 7.5 -
8.959 Oxo Bottoms 7.Z5 

.. - -
• 545 KB-3 7.34 -
.253 Naleo 65J 743 7.9 . -

.513 Mineral Spirits fcOuiek Dry) 6.43 -
-
-
-
-

12.151 8 .. 230 

OILUflON. ONE TO Dt,WENT ________________ LaS, PII GAL. _____ _ 

aEMAaK$, Cost (Per Gallonl .. _-- .... ,,' B lending Proccdurc~ _ 

1. Meter in oxo bottoms, KB-3, and 
mineral spirits and Naleo 

Z. Heat to 1800 F and circulate 
3. Add wax and penta and c:ontinue 

. circula,tion until c:ompletely 
dissolved. 

4. Sample and sent to St. Louis. 

1000 gallon batch 
L gaLLon 

1852 
267 

5345 
329 

164.5 
272 ., 

737 
45' 

20.8 
44.3 

Penta 
Wax 
Oxo Bottoms 

KB-3 
Nalco"" i 

Mioeral SPl. .. s 1 

DISTRIBUTION: SaIea ~ •••••• Tech. SvG. •••••• P&.nl Mgr ••••••• PIInl •••••• ~iGe Mgr ••••••• 
Pun:h. ••••• • Sat_ Flh ••••••• Lab GIOUD •••••• Qthor •••••• 
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1\ WOOD 'f1~EA1"RNG CHEMICALS DEPT. [~~ 
" 

5137 SOUTHWEST AVENUE, ST. LOUIS, MISSOURI 63110 
, ' 

KOPPERS COMPANY. INC. ~ 
CONFIDENTIAL FORMULA ,RECORD 

P,oduct ___ W_o_o_d_to_x_l.,.~_O_C_o_n_c_e_n_tr_a .... t_e_-_. T_Lab. Book No ..... ___ Dat4. Feb. 20, 198,2 

Modo for _--::P....::o::.:r~t.:.:la~n~d::JrI.-::O~r::..:e::.lg:a.::o~n~ ___________ ChomiJt G. B. ¥.; ~ls 

-_. 
POUNDS COST 

'OUNDS GALLONS MATERIAL '£1 GAL • PER UNIT q~ % 

. , 

22.00 1.416 Pmta 15.54 
I -

2.54 .339 12.5 mp Paraffin 7.5 -
50.77 6.917 KB-3 7.34 -
12..69 1.750 Oxobottoms 7.25 -
12..00 1.866 Mineral Spirits 6;43 - -

-
-
-
-
-

100.0 12.288 B.138 
I ...J -

OILUTION. ON£ TO D~I.U£NT ________________ LI$. 'ER GAL. _____ _ 

ItLA\IWIlU. Cost (Eer.,Ca..U-.. \ -' ... ,'. , BLending Procedures 

t. 

1. MeLt:r in KB-3, Oxo BoLLomti and 
Mineral Spir its 

2. Heat to IBooF 
3. Circulate and add wax and penta 

continuing to circulate until complclc:j·, 
di.ssolved. 

4. Sample and mail' to St. Louis 

1000 g:allons batch 
II' ' s. Gallons 

,1791 Penta -------
" 207 Wax -------

·4132 KB-3 563 
1:033~ Oxo 142 1/2 

977 mineral spirits 152 
iU,4Q 1000 gallons 

OISrRlbur.UN; SalQ' ~t. •••••• Toch. Svc. •••••• Plant Mgt ••••••• Pialil •••••• oa:tu Mut ••••••• 
PurGh. •••••• &af':ll'u ••••••• Lab Q •• .,HIp •••••• ~ •••••• /. 
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/" ,. 

~ 
~\fOO[o T1f.E!rrDNG CHEMICALS 

KOPPERS COMPANY. INC. 

DE PT. r;:-r;~-
)jil 

----------
5137 SOUTHWEST AVENUE, ST. LOUIS, MiSSOURI 63110 

CONFIDENTIAL fORMULA RECORD 

Woodtox 140 "RTU - T Feb. 2.0, ~982. p'oduct ______ -.... ______ ---Lab. 800k No. ___ Date_..: ____ _ 

Mado for Time Oil Comf!ny - Portland, Oregon Chemist __ -...;G~ • ..:B=-.~M=i1-=l_s __ 

,. 

'OUNO$ GALLON$ MATERIAL POUND$ COST ';U'IN5ION % 
'EI GAL PEl UNIT 

2. 20 .335 Penta. 15.54 
I -

.60 .080 128-130 mp Paraffin 7.5 -
12.00 1. 635 KB-3 7.34 --

3.00 .413 Oxo Bottoms 7.25 -
79.20 12..317 Mineral S"irits 6.43 --

-
-
-
-

- -
.J..oO •. 0 14.78 6.766 _ ... 

OllUTlON, ONE TO ____ OILUENT __________ ------LIS..EI GAL _____ _ 

IIC'\AilU, Blend Procedures 
1. Charge blender wUh KB-3, Oxobottom:», and 1/3 oi mineral :»p"iriL~ 
2. Heat to 1700 F and agitate while adding wax aai penta 
3. Continue mixing until dissolved, cut heat, and add remaining mineral spirits 

and mix until homogenous 
4. Sample a ,xl' mail to St. Louis -------_.-........ '. 

~ 1000 gallon batch 
IfIS GaLLons 
(375) 352 ------Penta 

41 ------Wax 
812 III KB-3 
203 28 Oxo 

'. 

5359 833 .l·/~'v1iLleral Spi.ri,ts I 
-\ 

OISTRIIlU1,\lN: Sale,' Dept. ••••••• , •• Svo. •••••• Plant Mgr •• : •••• Pillall. •••••• "n~ Ugr ••••••• 
'PutGA. ••••• • Sur. r .. ~ .••••• LMb ('.w, ••.•.•• Q&bor •• II • , • 
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W 0 I) D T rf. E It 1· P. N G C HEM I CAL S 0 E PT. 1
-----------
"r~ KOPPERS COMPANY, INC. -----------

5137 SOUTHWEST AVENUE, ST. LOUIS. MISSOURI 63110 \ . 
CONFIDENTIAL fORMULA .RE~ORD 

Timbortox 40 Concentrate. F b "0 1982 
Praduct---:' _____ __._-----...-----Lab. Book Na. ____ Da.o e. '", 1'1 . 

~ado for __ P_o_r_t_la_n_d .... ,_O_r_e....;:g;...o_n ___ <T_l_· m_e __ O_il_C_o_._) ____ Chomll' __ G.;.:,. • ..,;B:;..:., • ..,;Mi,,;,;. ;,:;i.;;.;ll;,;;;s;...... __ 

POUND$ GALLON$ MATEIIAL POUND$ con '~ON I % 
PIIGA&.. PEl UNIT 

"2.606 
f-. 

40.5 Penta 15,54 
I -

59.5 8.106 KB-3 7.34 -
-
-
-. - -
-

I -
-
-

100. ( 10.712 I 9.335 -- -
OIlUTlON, 01'6& TO ____ D~LU&NT-----_---------_L.$, PU GAL. _____ _ 

.,t'\NlK51 

Blending Information 
1. Meter in KB-3 & WTL, Heating to· 1700 F Max. 
2. Circulate, add Penta 
3. Continue circulation until dissolved 
4. Cut Heat and sarnn' e p" d ~....... T 4)uis 

---.-~---

1000 gal. BalCh 

Penta 
KB-3 

II Gallon 
3781 243 
5554 757 

9335 1000 

D,srRlbUT~ ~"~ ....... Tech. Svc ••••••• P&ant Mar ••••••• i'laa14. •••••• ~a Mar ••••••• 
"PurGh. ••••• • Saf" rd •.••••• Lab (1 •• ""P •••••• QCbor •••••• 

BZT0104(e)012151 



WOOD TREATING CHEMICALS 
KOPPERS COMPANY, INC. 

5137 SOUTHWEST AVENUE, ST. LOUIS, MISSOURI 63110 

CONFIDENTIAL FORMULA RECORD 

f'roeJucl ___ W_R __ 34_0 __ C_o_n_c_o_n_t_ra_l._e ____ Lob. 800k No. ____ Doto~o. ·20, 198~ 

Modo for ____ T ..... i_m._e ___ -__.,P._o.-.r ..... tl;:;;;a_n_d ____ . __________ Chomilt o. 5, ~jH6 

POUNOS GALLONS MATERIAL POUNDS COST 
'~IQN PEa GAL Pli UNIT 

5.66 .755 Paraffin Wax (125-130) 7~·5 , 

94.34 12.853 Eastman KB-3 7.34 

-

I 

100. ( 13.608 7.349 

• 
-.. 

·10 

--
-
-
-
-
-
-
-
-
-

OILUTlON. ON£ TO ____ OILUlNT ________________ LtS.'EI GAL. ____ _ 

AlMAlK$. BLending Procedure for 1000 gallon batch 

1. Meter 944 lIz gallon KB-3 into mixer 
Z. Heat and circulate until 1600F 
3. Add 416 lbs. Wax and ci.rculate until dissolved. 
4. Do not allow temperatu.re to drop below 1100 F u.ntil packaging completed. 

_Co.st U::1 ... _" \ 

Package 408 lbs. net per 55 gal. drum~-

DI8TRIiUT'O~ 6&1" Dlpt.' •••••• Toeb. &va. , ••••• Plant Mar •••••• ,P~ •••• , .OHklI Mar, , , • , •• 
PuIGh. • , • • • • &at. fll. • • • • • • Lab Qroup • • • • • • Other •••••• 

, 
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~ 
TREaTa~G CHEMICALS 

KOPPERS COMPAN"( I INC. 

Ii E PT. R------ ----
~~~,/~ 
~----------

5137 SOUTHWEST AVENUE, ST. LOUIS. M.ISSOURI 63110 

CONFIDENTIAL ~ORMULA ,RECORD 

PrOduct_L_S_T_C_o_ .. _S_o_lv_e_ll_t_II ___ ---.. ___ Lab. Book No. ____ Dat. ~ February ,2.0~ .1~2. 

Modo for Portland. Oregon Chemilt __ ---:._..;....;. ____ _ 

.:,.. ...... " ..... -
'OUNDli GALLONli MATERIAL roUNDS COST I '~ON % 

'11 GAL ,EI UNIT 
, , 

4.1~8 
' . 

7.25 30.0 Heavy Oxo Bottoms I -" 

70.0 9.537 KB-3 7.34 -
-
-
--

-
-! 

-
-

11«10• 0 
-

13,67S ..J 7.313 

OILUTlON. ON£TO ____ DIWENT __________________ L6$. 'U GAL. _____ _ 

'. 

Packed in 55 gal. tight head drums (395 II/dr.) 20 drum minimum order requirement. 

f05ts~ 

1 
( 

1 
I 
( 

~------ .. " 

1:). .. I\, .-'" lrum - 1100 gal. 
lbs. 
2.413 
5631 
.. , A. 

. : . 
8044 

batch 

• 
OISTRlbUl,uN: SaI.a'l)oj)t ........ 'j'ecb. SIIG ••••••• 1'1ant MQr ••••••• ifllil" ••• ' ••• ~iGe Mgt ••••••• 

·PU'GII ••••••• ~f\t 111 ........ Lab (l."'U6.IP •••••• Qthor •••••• 
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KOPPERS 
Interoffice Correspondence 

To Ken Cogan 

Paul Goydan K/I001 
Joe Kusar K/I001 
Rosemarie Stefanski K/I00l 
Eric Yeadon K/I00l 
Jack Kozak 
PamArmbruster 
Jonette Wharton K/I001 

J. D. Palmer From ________________ __ 

Location_C_o_n_l_e.:;..y,;.-, _G_A __ -_K_/_l_0_0_1_ St. Louis, Missouri location ____________ _ 

Subject Monthly Report - December Date ___ ~nuary 5, 1982 

1. ST. LOUIS INVOICING - December Accounting Month $ 

0/0 Profit 

FPG Penta 
Customer Penta 
WTC 
CCA-C 
CCA-B 

II. .lNTC Inventor y 

November Closing Inventory 
December Purchasing 
December Raw Materials 
Containers 
Penta 1408 
Penta 14:14 

15.0 
15.0 
25.5 
19.8 
- ----

n"'I"".rnhpr l\!:';t.::.dal Converted to Product 
Cost of Product Sold 
DECEMBER CLOSING INVENTORY 

1981 

168036 
46110 

127325 
169363 
------
510834 

40392 
341 

60323 
84482 

121773 

198{) 

268.198 
109967 
213929 
204381 

20140 
817215 

1979 

171611 
96975 

158125 
108590 

50707 
586008 

559572 
40733 

70429 
529876 

Inventory h Down- $26586 from November report - BUT ---- at December 
dosing our Inventory Pick-up of $45,000 was ADDED to fin::d totals, therefore 
inventory was actually down $71 586 fro m the November report. 

III. RAW MA TER IA LS 

Eastman is offering a TVA of $0. 02/lb. We are taking advantage of this 
by moving it into TIME and St. Loui s. 

We will be purchasing several raw materials for both St. Louis and Portland 
as our inventories are at a very low point. 

I', : i I) r \ '1 J nor.1 ") H., 
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KOPPERS 
Interoffice Correspondence 

To 
From ________ ~ ________________ __ 

Location ____________ _ Location _____________ _ 

Subject ______________ _ Dale __ 

Page 2 

The Pittsburgh Purchasing Department is assisting us with Blanket 
Purchase Orders for 1982. This will enable us to obtain better pricing 
on many raw materials and establish a procedure acceptable to Pitt'sburgh 
Auditing Department, where we have price quotations prior to purchasirg. 

IV. St. Louis and other PLants 

The electric eye in our Fuel Oil burner for the boiler went out Saturday Night 
December 19. This required constant round the clock monitoring by 
Ed FLoretta and m yaelf. We kept the boiler going manually until Monday 
morning when it was repaired by an outside engineering consultant. This 
necessitated several hours of overtime. 

We limited damage to one broken pipe and valve, due to the temperature in 
the building dropping to freezing. We are in the process of obtaining quotes 
on reno:vating one of the other boilers for back-up. 

The move of the lab is almost complete. The exhaust hood has been installed and 
all gas lines, water lines and electricity is finished. 

The move of the Lab has reduced our janitorial cost by 25%, along with lowering 
tl"2need for eLectricity, heating (air condlticning in summer), water etc. to the 
upstairs. The eutire office area upstairs now is availabLe for renovating, or? 

I have l~enego4;:btcd our trash hauling contract and redl1('~d thlQ cost by 500/0 
by having pick-up twic.e a week instead of every-other day. If we have an 
excess amount of trash there is a $20 charge for an extra pick-up, which is 
nothing to what we are now paying. 

We hava eliminated one teLephone and added (moved) George MilLs' phone 
to his new lab. More phone changes next month, to Lower operating costs. 

TIME OIL has not furnished any proposal for a contract. Don Marion will be 
suggesting a six to nine month extension, so that we are not placed in a bind, 

when contract expires - Mart:h 31, 1982 • 

• ! I';' '. I (H)r.~ 'l 1' .• t 
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KOPPERS 
Interoffice Correspondence 

To _____________ _ From ____________ _ 

Location ___________ _ Location ___________ _ 

Subject ___________ _ Oate __ 

Page 3 

Harold is continuing to update our labels and resolve any problems 
we have with exporting our products. 

v. Newark, CCA -CCA Production 

Newark, CA Plant 
Oxide Ibs. 

Production Schedule for January 
Ox~de lbs. 

Production Schedule of February 

Production Schedule for March 

Produced 
64857 

142000 

90000 

90000 

Shipped 
71780 

Because of delays in rCD Chrome Don 1v.tarion and [ have decided to purchase 
two loads of chrome from Jones-Hamilton. This is needed because we 
have orders on the books and need production to meet requirements. 

John Palmer 

Ipa 

I ( ", V " 100M 9·RO 
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_____ ;OO'2----------__ ' .... r ....... __ o .. ' _,·.C_ .. _ .. ''"".· ..... ··,..",·, .. ·,.....r'''*''',; ~';pr<;o=;-=._'. _______ ... -;.:;,-.;;.,-... ·.m ... ' ..... c ..... ....;.; .• _cc ... " ... ' .......... _. ____ _ 

KOPPERS 
Interoffice Correspondence 

T D. F. ~arion 0 ________________________________ __ John D. Palmer From _____________________________ __ -~ - .. 
Location K /80 R=-____________ _ Location St. Louis, Missouri 

Subject __ T_lME __ O_IL_C_O_~_P._'A_N_Y __ _ Date ___ O_c_t_o_b_e_r_2_9_,_19_8_1 ____ ___ 

The cost of servicing our West Coast Customers from St. Louis is 
as follows: 

Truck loads of drums can be shipped from St. Louis to Portl and, Oregon 
for a cost of approximately $37. OO/drum which equates to $0.67 /gallon. 

The freight on bulk shipme nts of Woodtox Preprime by tankcar to 
Portland would add $0.471 gallon to the product. Using St. Loui s 
manufacturing costs for Woodtox Preprime - T, and adding the freight 
the cost would be $2. 11 / gallon. (Present selling price at 21% margin 
on the west coast is $2.20/ gallon). 

If we manufactured Woodtox Preprime - T Concentrate and shipped it 
to a bulk location to be blended with mineral spirits, the final' cost 
of Woodtox Preprime T Ready-to- Use would be $1.851/ gallon excluding 
a blend fee. A ssuming a blend and storage fee of $0. 10/ FJi llon the cost 
would still be cheaper than shilWing direct to a customer. 

JDP/pa 

cc: ~r. Ken Cogan 
~r. J. D. Hite K/I00l 
~. Paul Goydan K/I00l 

John D. Palmer 
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__________________ ~--~--------~~-------.-~u-~~r---p--~.~·~~~~.,~i~---=~~t-!--Wt----.--k'-._.~~ 

KOPPERS 
Interoffice Correspondence 

To D. F. Marlon 

Location K/80!' 

From J. D. Hite 

Location K/IOOI 

Subject Time on Company Date October 16, 1981 

I believe it ia extremely important that we not procrastinate in making de
cbl0ll8 I"elative to our direction in serving our 'West Coast millwork busi
nes.. Alans with your evaluations of the Time Oil proposala, we must we igh 
the cost of serviclDs that buallle.8 from St. Loui.. The St. Louis produ.c:tion 
evaluation sbould iDc:lude direct tank cal' or bulk truck delivery to customers 
from st. Loub.a well a8 production of St. Louis and trall8portation to a bulk 
terminal all the West Coast lor 8ubsequent transport to customera. We sbould 
a180 look at clrum production lD 51. Louis railing the product to tbe Weat Coast 
for inventory in a warebouse for final distribution to accounts froIn a contract 
warehouse. 

Obviously, I bope thatwe are alao looldni for alternate production locations 
on tbe West Coast. 

JDH:jw 

ccz K. E. Cogan 
P. A. Goycla1l 

__ ~. D. Palmer 

K43·REV.5 100M 9·80 

Jolm D. Hite 
Ext. 2445 
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KOPPERS 
Interoffice Correspondence 

To Ken Cogan 

: f 

cc: Don Marion K/800 
Paul Goydan K 1001 

... -'-

From ___ v.J"-Io",b~Q~P""a .... l~muc;e .. r---__ 

Location __ C_o_n_le~y_, _G_A ____ _ Location __ S_t._L_ou_i_s __ _ 
. ~ 

Your 10-12-81 Memo 
Su b lec I ---ro"'u"'~T""[HME,,",r-t'O"'rI"'Lf-:-----

Dale ___ O_c_t_o_b_e_r_2_3::...., _1_9:..-8_1 __ 

61 

1. In regards to your first question, we are not aware of any item blended 
that was not specifically covered in the agreement or in the amended schedule. 

2. George Mills is reviewing the written instructions as they regard to 
manufacturing. I have reviewed with Andy Anderson the instructions as to the 
safe handling of the materials. He said to use our safety pages from the 
ACCIDENT PREVENTION PROGRAM GUIDEBOOK. Those pertinent 
parts are copied for your approval. (Attached) 

3. TIME OIL does not have any hazardous waste at the present time. They 
do have some tanks that havenlt been cleaned out in years and they do need 
to be cleaned. 

4. As discussed with you earlier, Neil Gallagher of TIME informed me that 
the complaints occur after taking the mask off. 

The masks used are WILSON FULL FACE masks with R-21 filters am R-IO 
dust filters. These were recommended to Neil by Bob Simmons. 

5. I am still reviewing the JONES-HAMILTON instructions - some of which 
(CCA) are attached. These were written in 1976-77. 

John D. Palmer 
JDP/pa 
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., . 

Dear Neil: 

Koppers Company, Inc., Wood Treating Chemicals Department 
5137 Southwest Ave., St. Louis, MO 63110 
Telephone 314-772-2200 

KOPPERS 
October 7, 1981 

Mr. Neil Gallagher 
T[ME OIL COMPANY 
P. O. Box 3117 
12005 N. Burgard 
St. Johns Station 
Portland, Oregon 97203 

Attached are the formulation changes for: 

WOODTOX PRE-PR[ME - T READY-TO-USE 
WOODTOX PRE- PR [ME - T CONCENTRA TE 

Please replace in your formulation book and destroy the present formula. 

Please acknowledge the bottom of this letter and return to my attention 
w hen this has been completed. 

Agai n, if you have any questions, please let me know. 

/pa 

Attachments 

Sincerely yours, 

John D. Palmer 
Production Manager 

cc: Mr. Ken Cogan - Conley, GA 
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· .. ~ WOOD TREATING CHEMICALS DEPT. 
KOPPERS COMPANY. INC. 

5137 SOUTHWEST AVENUE, ST. LOUIS, MISSOURI 63110 

r--------.. ~ A 
\( r\ 

----------
" 

CONFIDENTIAL FORMULA RECORD 

Woodtox Pre-Prime RTU - T Product ________________ Lab. look No. ____ Date September 20, 1981 
• 

Mode for Portland, Oregon (Tirl!.e:....=O:.,:i:.:,LL.) _______ Chemist __ ~G:::.J.~B:::.J,t........:.M~il~l:::..s __ 

rOUNOS GALLONS MATElIAl f'OUNOS COST EXTENSION % 
rEI GAL. ,EI UNIT 

5.20 .335 Penta 15.54 

0.75 .100 Paraffin Wax 7.5 

15.00 2.098 Oxo Bottoms 7. 15 

0.50 .063 Nalco 6SJ 743 (6RJ 947) 7.9 

78.55 12.048 Mineral Spirits (Quick Dry) 6.52 -

100.0 14.644 6.829 ,,--, 

DILUTION: ONE TO ____ OllUENT ____________________ laS. rEI GAl. _____ _ 

1. Charge Blender wlth oxo bottoms 
Nalco and 1/3 of the mineral spirits. 

2. Heat to I700 F and agitate while 
adding wax and penta 

3. Continue mixing until dissolved 
but heat and add remaining mineral 
spirits and mix unhomogenous. 

4. Mail sample to St. LolYis. 

1000 gallon batch 
# gallon 
360 

52 
1024 

34 
5364 

143 
4.3 

823 

Penta 
Wax 
Oxo 
Nalco 
MineraL Spiritf 

DISTRIBUTION: Sale. DePt ••••..• Tech. Svc •••..•. PllI1t Mgr ......• Plant .•. , .. Office Mgr ...•••• 
Purch ••••••• Saf. rue ...... lib Group •••••• Other .•...• 
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Product 

Made for 

POUNDS 

22.50 

3.25 

64.95 

4.00 

2.00 

3.30 

100.0 

WOOD TREATING CHEMICALS 
KOPPERS COMPANY I INC. 

DEPT. [~ 
5137 SOUTHWEST AVENUE, ST. LOUIS, MISSOURI 63110 .' 

CONFIDENTIAL FORMULA RECORD 

Woodtox Preprime Cone. T Lab. look No. Da~ September 20, 1'L81 .. 

Time - Portland, Oregon Chemi5t G. B t MiLLs 

GALLONS MATERIAL POUNDS COST EXTENSION % ,EI GAL ,nUNIT 

1.448 Penta 15.54 

.433 125 mp Paraffin Wax 7.5 

9.122 Oxo Bottoms 7. 15 

.545 KB-3 7.34 

.253 Nalco .6SJ 743 7.9 

.506 Mineral Spirits fcQuick Dry) 6.52 

12.307 8.13 

OILUTION: ONE TO ___ DILUENT ________________ tiS. 'U GAL. _____ _ 

aEMAaKS, Blending Procedures. 
1. Meter in oxo bottoms, KB-3, and 

mineral spirits and Nalco 
2. Heat to 1800 F and circulate 
3. Add wax and penta and continue 

circulation until completely 
dissolved. 

4. Sample and sent to St. Louis. 

1000 gallon batch 
L gallon 
1829 

264 
5280 

325 
162.6 
268 

728.5 
45 
20.5 
41 

Penta 
Wax 
Oxo Bottoms 

KB-3 
NaLco 

Mineral Spirits 

DISTRIBUTION: Salea DePt •••.••. Tech. Svc .•..... Plant Mgr •...... Plallt •.•... Office Mgr ...... . 
Purch ••••••. Sa", rill! .....• Ub GrouP ..•••• Other .•.•.. 
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To JMaD. ~ From Do.aU ,. IIa'toa 

Location 
It. te.1a • ., location ~l 

ft.- OU C ... .., Oc-=-- 5. I'll Subject Date ,mt - IePtr .if 21. IHl ... ..,t ' .. 30, It11 

CIa ......,. Sept ter 28, It11. I riaitM wida 1Ir. ~ ... meta ... 
1Ir. JIdl ValU. of 'I'm. OU C iLL) ta Seattle, "NIdaatee .. _ V h SS"'. 
Sept ct_ 30. 1,al, n.1te11 w1t1a *. lIeUS. ... 1Ir. lIeU 4 11 ....... ac 
tM n.- Oil eta U lay .hl U .. f8dl.1e.y ta r.ru..... 0ncM- ~., 
ftait to IMtrla. we tItoE. pI, r..n...4 tile IM7 e.U.u wIdcIa .... 
... E r" for ftft (5) ,...r tEl' __ c. tIMN IIanIa n. l,a2. :.. ...... 
Nr'. Alamtrotla i-icatell rbat tM1 ar1ll ...u be iatalwtell fa .. willa t 
• _ earl I t. tau ... to tile CiEZE.at ....... 1.Uft aet of '16.04 pc __ 
... eM -nr-tal flClp"Ct. tMJ...wI ..... to un. tJ.U ..un 
......u Na1a for • _ aar ct. "teee'" f • .,.. nn. are tR (2) 

I u ef that .... pwa te .. ., _ ...... liMO. tIIeM deta.U tIIIt 
c_eft"M .f Mr. w.l c:-11 ....... lIr. J .. Deft- ... an _ 1MfCItt. 
.f die ..... ~ ,rift to ,..w:a... • _ II' I t. 

Ia ... to _1.t81 • .,.,.. fu.. .. te .. te. I .... a1.- _el ..... C#IP1 
at the ...... enaf-l 8plw_t .... ~ ef ,let p1D 1356. 

K43-REV _ 5 100M 9-80 
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From the desk 0/ 

PAUL A. GQVDAN 

.... t ........ }.p;.~ 
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M E M 0 RAN DUM 

.! 
August 27,1981 

TO: ' R.D. Abendroth Seattle 
.., 

FROM: vuohn Denham Seattle 

SUBJECT: WOOD TREATING (KOPPERS COMPANY) 

Reference last sentence of my August 17,1981 memo, copy 
attached. 

My August 21,1981 inspection of this operation revealed 
the following deficiencies: 

A. TANK FARM OUTSIDE WAREHOUSE 

1. Tanks 20001 and l3nOl are too close to warehouse. 
(relocation needed to distance at least five ·feet 
from building») 

.. ' 2. Tanks are rusted in many places. (cleaning and 
painting .white needed) 

. "I .,:. 

3. No stairways, railings or walkways exist on horizontal 
tanks 3010, 6008, 8005,' 8006 and 8007. (installation 
needed) 

4. No ladder cages exist on tanks 20002, 20003, and 
38009. Walkways and railings are damaged, missing 

" or improper. ( installation needed) 

5. Several heating'coils in 1400 gallon heating t~nk'·' 
under platform do not work. (replacement needed) 

6. Deck atop 11~00 gallon heating tank is damaged, unsafe 
to walk on and permits vapors from this volatile 
mixture to readily escape into working area. (new 
metal deck needed) 

7. No' suction pipelines or manifold exist llt rail car 
sidinG for unloading purposes. (installation ncC'cl.ed) 

8. No manifold system exists on incoming product lines 
for receipt, blending or storage purposes. (manifold 

~ needed) 
/.. 0" (,t.'\ '-
\\ ~( ".,' r r" 9. )Jalve~ on tanks c: nd 

. ~.- ) ~ (repal.r and testl.ng 
r I ... \1 . 

lines are not maintained at all . 
or replacement neeqed) 

( ) :,,' " } i I' 
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l~· . . . , \~ .' ;. . ' . 
. . \ ,', . 
. " j •.. ::' 

r 
I 
f 

~ 

f,' , 
C' 

I ~ • 

16 

;' 

\ , 

10. Valves, lines, pump,» hOS(38 iJnd tanks (in some places) 
are thickly covered with product. (steam c.Leaning 

.. , badly needed) 
; ',' 

11. Several valves in system are not chained and locked.' 
, (installation needed) 

12. Valve at end of isolated line to tank 38009 is leaking 

. , 
" 

, " 

. 10 product onto ground. (replacement valve needed) 
, . 

~·.13. Pipeline supports are improper and inadequate. 
,: ' ::"\ (replacement needed) 
:. '"I 

14: Pipelines are not p~inted or identified as to product 
,.,\ content. (maintenance needed) 

,", ;' ~' .. 
,~i ; , 15. Product identification is not on all tanks. (signs; 

. needed) " ./ , . 
, '. 

, 
j~ 

16. Ground area at end of pipelines' is saturated with 
product about four inches deep. (dirt removal and 

, .. ", replacement needed) 

17. Pump journal cover is not secured to pump. (four 
sheetmetal screws needed) 

18. Cargo hoses are not marked or recorded to show 
condition, manufacturer, dates inspected or pressure 
te~ted. Some are damaged. (repair and recording 
needed) 

19. Weeds are prevalent in qu~ntity within diked ·compourid. 
" . ,Good fire hazard. (weed removal needed) 

," 

,~ . 

.20. Rail car ~iding ~heel bumpers are not fastened to track •. 
(repair needed) 

21. Fire extinguisher on platform by 1400 gallon heating 
tank is not tagged, has not been inspected for 
op~rational capability and is fixed so it can not 
work, even if needed. (replacement system needed) 

22. N0 spill control system e~ists at rail car rack 
or wi thin diked area. One WtlS rccommended in 1975 

" copy attached, but ilppurcntly not approved by 
management. (installation needed) 

B. INSrnr. tvi\Rr.J1nUSr. 

1. Operution is not isolated. l'urnes generated during 
process call readily ente!' lube oil warehousing area 
and overcome any individual not wcuring ilppropriate 
respirutory equipment. (wall needed in warehouse 
to isolate operation) 

, I 

-2-
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. .. 
" I," '. , 

.,' , 
'/ . 

, 
l " , . 

'j , 

. 
" 

i ,' . ~, 

J 2. Ventjlution in<1cleqtlillp. even \vith doors open. (in5tr,llation l
.,tA 

':1,' of three - four fool sucker C,ns needed - one in SOLI th \;',:/ 
wall, one -in east wa 11 and one over 1400 gal.lon heating, .. <'-l 
tank) c " 

• .: .~·ff 

l~; 3 •. No spill control system exists in building. Now 
, can run allover area and out of doors at will. 

'" ',' sloping and drain installation needed) 

liquid 
(floor 

4. Four ceiling joists are damaeed severely from fork 

, ""'\" 
\~: Ii .. ~.:: ~. 

" ;, '!~ 
.l ~ ~ 

lift operation. (repair and/or replacement beams needed) j " 

, ,', ':\ 

4 • . ~. 

, " , , 
, ~ " 

'~i ~. 
• 'I' ";~'" \ 

:. \ /' 

I; ! ... . ' 
" , , 

s. No clearance signs exist on beams to alert fork lift 
~perators. (signs needed) 

• 
6. Lighting is inadequate for the work. Several bulbs are 

'I'\,{ 
,. '~I 

.. 1, .• 

:::)')~ 
'.' 

out but even with all lights on, only one candle power :: .,:,,',; 
was recorded during middle of the day bright daylight. " ~i' 

.~ (additional lighting to a minimum of five foot candles"" ".i( 
needed. 'An assist to this would be to paint ceiling .J ;~.;' 
white) . : " ' , , 

'\ Ii \ .. : ,.{ J 

,:' 7. Work area is caked with product and very very dirty. 
",I:,': (steam'cleaning needed badly) 

,: ~." 
. 'f 

, . 
,'" ',' 

, \''-

8. Small floor fan thickly covered with product. Fire 
hazard. (cleaning needed) 

9. No emergency deluge shower exists. Material handled 
can be injurious. (shower would help. Eyewash should 
be included on such a permanent hookup) 

, '; '~, /: 
. , 

, ',')(' 
'\ . .·.':a 

Nearly all of these deficiencies have been reported previously. , 
y~), 

. "\ r 
JPD/mm ',"1:; 

; ~ t ... • 

Attachments " .. 
• . ')~ .... !. 

',{ 

,~ , 
',j 
1.1' 

-3-

= 
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WOOD TREATING 

,~,::,;._.:::: '<Modifications needed per Neil Wallis and Neil Gallagher S/lS/Sl 

;:~~~pr,~t;~ .. :~::';:": ~~_:,,: .. ~.~~,;,~:~, . J .• ... ~ .. }.. ..,-... '~ ~ ~ . 
~A;:';' ........ < a •. Outsl.de 

;if ....... A.' •• ,.....,:_ ... ~;it.f1..V: "_ ", . 

• _ .. ~i ..... ~..;..."'\"' ....... ,t!. Install fixed manifold system. 
- - .......... ,. ••.• ~ , __ "I.' -".' .•. , '. ~ • 

. u,;;::.>:_ ... , ., ... :·.v'f~~aij)or r~place existing v~lves. 
~";~}~''''I'o·.,.,.,,;;'t'!P;''U. Install spill control system. ~ ~ 
."1$ • .,.." .. I, f_"_~~i:y.~.,....')r::,...fJ;-}".,:.:.JI:"'<"'Woo I. ".. .' -';0 ::~.~ '" 

::...,.." ........ ~~;: ... " .. r.:V4. Install ladders and walkways on horizontal tanks 3010, 
, 6008, 8005, 8006 and 8007. . , 

iiiiii~:;ioii··iA.·'Inst~il cag~s '~n tanks 20002 ,<~c·0003,.'~hd:3S009. ;,.' 
::;:;~;:::C2:~~:!'&~O~1~~7~; ;'~~:a'~i~~ '~~i~-:~:A~::;=~;~~~~''-'"~,' A 

V'7. Install pipe suction lines (in lieu of hoses) at 
rail car siding. 

b. Inside Warehouse " . 

~ Install shower and fixed water system eyewash. 
' ... , 'V'L... , 
tlo p.~C"f\!-1 @. Improve lighting. 

~~2 ceiling joists and replace 2 ceiling joists. 

~ Install spill collection system. 

~ Install ventilation. 

[;1 ~+-:$d.5,iftrD~ /I(p'7~ ~ 
30 
-pt-(e~~+ ~ --

61 
,'r" " 

" 

." 
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G~?/. bc~.so""::: ~ ~("j~ ...... ~it~t.-(',~~-;-_ b~+ 

~-t ~ ~ /""'1 .,.~f{ I~' ,,-~0«- Q) 7J~ ,,;j 

c~~-;- !-4.aA<{ r!h"- -rt·~-<- t ;-loL·7F.I··_ .t~~<L. 
( ~,.'-<.- /~/it~~_~l ~. 6u~ tr, J; .-f7'-T~ ) 

,. .... - '--

b' 
"'!-;r.h,--- ."/Y~ /t "'..1 ~A-
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I(OPPERS 
Interoffice Correspondence 

To SEE BELOW F W. J. Baldwin rorn ______________________________ __ 

Locatiol1-.-_______________ _ Location _______ K_-_7_O_O __________ _ 

Subjoct ___ W_O_O_D_TO_X_1_4_0T_R_T_U ____ _ Date __________ h_p_r_i_l __ 2_7_, __ 1_9_B_l ____ ___ 

TO: R •. D. Arsenault J., S. Sebbens 
P. ,A. Goy dan C. W. Flickinger 

.... -'~,'P·l,·8i1.imens M. S. Marino 
P. Annbruster W. H. Lederer 
J. 

, 
D. Palmer 

. ; 

Due to a recent request for a Material Safety Data Sheet on 
subject product and the length of time since its last review, 
the literature has been revised. 

Please destroy the sheets dated September, 1975 and May, 1977-
replace with the attached. 

WJB:dsg 
Attachment 

Mr. Neil Gallagher 
7~lme-~Oi~c Company" 

P. O. ·Bo~. 03117 
Portland, .Oregon' 97203 

SJ.L g, 
W. J. Baldwin 

Attached is a copy of our new APR IL 1981 MSDS on WOODTOX 140 T 
Ready-to-Use - made at your Portland Blending facility. Please replace 
this copy in your files and discard sheets as dated .I.bove. 

FILE . 

John D. Palmer 
Plant Manager 
St. Louis, Mis souri -
Koppers Company, Inc. 

April 29, 1981 

, 
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;·5 REV. 2 

KOPPERS 
Interoffice Correspondence 

T R. F. Simmons 0 ______________________________ _ From _____ R_e_a_l_E_s_t_a_t_e __ S_e_c_t_~_· o_n ___ _ 

Location ___ ....:F:...,:P:.,.G..:...-_S=-t.=.....:... _~Lo.=ui~s~,.-.;;.;M:..;;O ___ _ Location __ P:..::::.i.=...:, tt.::.s.::.b.::u.::.r..:t,g.::h:.-_______ _ 

Subject Operating agreement and 
lease of tanks -
Portland, Oregon 

Date ___ --=F-=e:..:b:..:r:..:u:..:a=ry~....:3=_,:........:1:::.;9~8::..;1~ ____ _ 

The attached letter dated January 30, 1981 covers the 
captioned subject. We presume that your office will 
negotiate the new agreement. 

TFM/smk 
Attachment 

T. F. McGuire 
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SEATTLE 
TACOMA 
PORTLAND 
STOCKTON 
RENO 
RICHMOND 
SAN PEDRO 
LOS ANGELES 

P H 9...tJL 2 8 5 - 2 4 0 0 

CA~DRESffi"MOIL 

J;i'ff MAP 

TIME OIL COMPAN 
3 1981 

2737 W. COMMODORE WAY, P.O. BOX 24447, TERMINAL ANNEX, SEATTL~J~ 98124 

T. F. HcGuire 
Koppers Company 
Room 2900, Koppers Building 
Pittsburg, PA 15219 

Dear Mr. McGuire: 

Enclosed is a copy of a letter to your !'lr. Simmons date 
January 28, 1981 advising of our election to terminate 
the agreement of March 1st, 1967 under which we have been 
storing!. blending and sipping certain products of yours 
at our J:'ortland, Oregon terminal. 

Should you desire to discuss a new agreement with us I 
suggest you ccntact Robt. Ab endroth at t his office. 

Your very truly, 

TIHE OIL CO. ....... 

~~ 
A. A. Schneider 
Vice-President 
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SEATTLE 
TACOMA 
PORTLANO 
STOCKTON 
RENO 
RICHMOND 
SAN PEDRO 
LOS ANGELES 

PHONE 285-2400 

CABLE ADDRESS: TIMOIL 

TIME OIL COMPANY 
2737 W. COMMODORE WAY, P.O. BOX 24447, TERMINAL ANNEX. SEATTLE, WA 98124 

W.ood Treating Chemicals Dept. 
Koppers. Company 
5137 Southwest Ave. 
St. louiS, i1issouri 63110 

January 28, 1981 

Attention: Mr. Robt. F. Simmons 

Gentlemen: 

Under date of March 1st, 1967 we entered into an Agreement 
with you to provide certain labor and services to receive, 
store, handle, blend and redeliver certain products of yours 
at our PortJm d, Oregon terminal. 

The tem of said agreement ran from April 1, 1967 to March 31, 
1972 and automatically renewed for two additonal t enns of five 
years each, the present term expiring March 31, 1982. 

As discussed with you on the phone this date, we are hereby 
giving you notice of our election to terminate said Agreement 
effective I'larch 31, 1982. 

Very truly yours, 

TIME OIL CO. 

,;tAO ~~~~ __ ~ __ -

A. A. Schneider 
Vice-President 

CERTIFIED HAIL - RETURN RECEIPT REQUESTED 
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PHONE 286-1611 

SEATTLE 
TACOMA 
PORTLAND 
STOCKTON 
OAKLAND 
SAN PEDRO 
LOS ANGELES TIME OIL COMPANY 

12005 N. BURGARD, P. O. BOX 03117, ST. JOHNS STATION, PORTLAND, OREGON 97203 

Mr. R. F. Simmons 
Koppers Company, Inc. 
Wood Treating Chemicals Dept. 
5131 Southwest Avenue 
St. Louis, Mo. 63110 

Dear Bob: 

January 20, 1981 

The blending and drum filling charges on your invoices 
starting January 1, 1981 will be increased by 10.31%. 
This is due to the fact that our average wage rates have 
increased since the last increase was put into effect 
December 1. 1978. 

Our average wage rate is now $9.17 per hour. 

Paragraph 9c reads, "If Average Wage rates exceeds $3.875 
per h~ur the handling and transfer charges shall be 
increased by a percentage equal to 25% of that percent of 
$3.875 which the excess of the average wage rate constitutes." 

25% of 9.17 - 3.$15 
3.B1S- -

equals 34.15% 

We made an increase of 23.84% since the beginning of the 
contract, this percentage deducted from 34.15% give the 
present incfease of 10.31%. 

Yours very truly, 

~p~ 
Newton P. Lesh 

NFL/s 

;J/,,{. H~;t:~,~£ €Mt. rc~ !{, 
Ii "- :5 0'; AI ,£ , ~ c. <..- (!, ;..':. t-.. /....,£ b 
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Mr. Me II Ga II agher 
Time 011 Co. 
P. o. Box 03117 
St. John's Station 
Portland, OR 97203 

Dear Nell: 

December 16, 1980 

EPA has transferred pentachlorophenol from the list of acutely 
hazardous wastes ISection 261.33 eE) to the list of chemicals 
classified as toxic wastes (Section 261.33 (F) If discarded -
under RCRA regulations (45 FR 78532). Penta's new hazardous 
waste number Is U242. 

To us, this means that empty drums from penta containing products 
and penta bags are not subject to RCRA regulations. (Previously, 
under the regulation, containers were exempt only after triple 
rinsing or equivalent method of cleaning). Further now, drums, 
bags and other packaging forms that are stored and/or transported 
prior to being used, reused, recycled, or reclaimed are not 
subject to RCRA regulations. 

We are not sure at this point If your state has regulations 
that might prov I de any other restr I ct Ion on disposal of empty 
penta bag or used, unrlnsed drums, although we assume this 
RCRA down regulation will allow you to again return to s-Imp-Ie 
trash disposal of empty bags and d I sposa I of used drums to 
recondltloners after proper rinsing. We will keep you advised 
of any regulatory restriction we learn of applicable to your 
operation and trust you will likewise keep us Informed If you 
hear It locally first. 

RFS/pds 

Best regards, 

R. F. Simmons, 
Operations Manager 
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A I ex Saucedo 
Ken luse 

KOPPERS 
Interoffice Correspondence 

-" ' 

cc: P. A. Goydan 
H.· P. Struesse I 
P. Armbru ster 

To ________________________ ___ From ______ R_._F_. __ S_I_mmo __ n_s ________ _ 

Location __________________ _ Location ___ S_t_.--=-l_ou_1 s-',,---Mo_. ______ . 

Subject Order Entry - Time 011 00. & Date ___ M8_y!.-I_5~, _'_9_7_9 ___ _ 

Jones-Hamllton Co. 

We have occasionally had verbal orders misunderstood and Improperly 
shIpped form these locatIons because of the misunderstanding. 

Today, In conversatIon with Nell Gallagher at TIme 011 we have had 
to agree that no orders will be shipped until confirming written 
order Is received at the plant. wIth complete shipping Info~tlon. 
This Is a result of one of those Instances of either Incomplete 
Information being given by telephone order or the plant Improperly 
handlIng; In any event, neither of us want to accept additIonal 
expesnes Incurred. 

The same problem has occurred at Newark, very Infrequently, but It 
has happened. 

We have lIkewise prevIously asked your cooperatIon In securing and 
transmIttIng wrItten orders and to large measure, had noticeable 
Improvement; this Is greatly apprecIated. 

Now elth our latest problem however, we see so alternative but to 
Insist upon complete written orders beIng at the plants prIor to 
shipment to allevIate any further misunderstandIngs. 

R. F. Simmons 

RFS/pds 

K 43 - REV_ 5 100M 8-77 
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Mr. Nell Gallagher 
Time 011 Co. 
P. O. Box 03117 
St. John's Station 
Portland, Oregon 97203 

Dear Nell: 

February 12, 1979 

Enclosed find a copy of the National Institute of Occupational 
Safety & Health's guide for pesticide formulators. Whereas 
your only pesticide formulation Is for us, this booklet Is 
basically pertinent Information for all Industry and Is specifically 
aimed at those plants which handle chemicals and petroleum products. 

I hope this booklet enables and aids you to stay abreast of 
federal standards. Note on the Inside front cover addition guides 
prepared for specific Industries. some of which may be of Interest 
to you. 

RFS/pds 

Yours truly, 

R. F. Slrrmons, 
Operations Manager 
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Wood Treating Chemicals Dept., Koppers Company, Inc. 
5137 Southwest Ave., St. Louis, Mo. 63110 
Telephone 314-772-2200 

I{OPPERS 

Mr. Neil Gallagher 
Time Oi I Co. 
12005 N. Burgard Rd. 
Portland, Oregon 97203 

Dear Nei I: 

May 19, 1978 

Upon my visit in February, we left you a booklet which contains sections 
concerning: 

Product Data 
Pentachlorophenol & Solution Safety Precautions 
Product Material Safety Data Sheets 
Raw Material Data Sheets 
Tank Entering & Cleaning Procedure (Used by Koppers) 

Confirming our verbal discussion, this Information was given to you as an 
aid for possible improvement of your understanding of our products and 
the products you manufacture for us and should not be taken as mandatory 
recommendations or procedures to be fol lowed. Koppers assumes no I iabil ity 
for the accuracy of the information and it should be used as reference 
material only. 

It is suggested by OSHA that the Product and Raw Material Safety Data Sheets 
be available for easy reference by your plant workers. We at Koppers 
incorporate these in our Safety Program, review the program with our 
workers and have them sign a statement that such a review has been presented 
and that they understand the safety procedures they should follow. It Is, 
of course, Time Oil's decision to follow or discard these comments. We 
attach a sample statement that is retained in our employee's files, and 
recommend an annual review and statement updating. (Exhibit A) 

Again, to assist you in establ ishing a medical surveillance procedure, 
enclosed you wil I find a medical examination record. (Exhibit B) The 
standard items on the form are done upon pre-employment examination; 
upon annual re-examination our employees are subject to a physical examina
tion that directs its attention to detecting pentachlorophenol exposures. 
The examination concentrates on the fol lowing: 

., 

" 
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Wood Treating Chemicals DePt., Koppers Company, Inc. 5137 Southwest Ave., St. Louis, Mo. 63110 

-2-

I. A thorough occupational history with respect to possible exposures 
to pentachlorophenol and other chemicals. 

2. A thorough skin examination checking for acne-I ike lesions. 

3. An examination for chronic irritations of the nose and throat. 

4. An examination of the eyes for cornea and iris damage. 

5. Blood pressure tests in the standing and sitting position. 

6. An examination of the abdomen for possible liver enlargement and/or 
tenderness. 

7. A check on neurological functions In the arms and legs. 

8. A chest x-ray. 

9. Urinalysis Including a microscopic examination, sugar and albumin . 
• 
10. Blood chemistry analysis, SMA-12 Including blood sugar. 

The doctor provides a short narrative explicitly noting abnormalities, 
particularly of these 10 items. 

AI I of the employees at the St. Louis operation who have a potential 
exposure are required to participate in this program. After two years 
there have been no abnormal results from this examination program. 

The physicians performing the examinations have been provided with listings 
of the chemicals handled. These physicians retain the records of ~hs 
examlnptions and have been instructed to contact the employee and local 
management if abnormal ities occur. 

This extensive program \'/as started to determine the effectiveness of the 
engineering controls and personal protective equipment programs that were 
designed to prevent employee exposure to chemicals. It is also possible 
to determine If there would be any adverse effects to our employees who 
handle chemicals. The appl ication of this program is audited during 
routine loss prevention surveys. . 
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, 
Wood Treating Chemicals Dept., Koppers Company, Inc. 5137 Southwest Ave., St. Louis, Mo. 63110 

-3-

Good personal hygiene practices cannot be overemphasised, therefore we 
Insist on the fol lowing standards for employees working with chemicals: 

AI I plant employees-

I. Upon arrival to begin work, wash hands, arms, face and neck with soap 
and water and rinse thoroughly. This is to remove any trace of oi Iy film 
that accumulates on the skin since chlorophenols from penta are oil soluble 
and an oily skin greatly increases the probability of skin absorption 
of the chlorophenols. 

2. This washing is to be repeated at each and every coffee, smoke or lunch 
break prior to eating or smoking. 

3. Each employee is provided a daily change of clothing which should be 
utilized on plant. Work uniforms are not to be worn away from the plant, 
nor should street clothing be worn In the plant. An additional uniform 
clothing change should be on hand for unexpected accidental chemical ·wetting. 

4. Safety items - gloves, goggles, respirators, air-pacs, shoes, boots, 
• rain gear, protective suits and helmets - are al I provided and instructions 

given for usage. This equipment is to be maintained, cleaned, inspected, 
and used as has been instructed. 

5. Finally, each plant employee is required to shower thoroughly at his 
shift~end, prior to leaving the plant. 

Again please note, Koppers has provided this material to you as reference 
and guidance, not for specific recommendation or required procedure under 
our blending contract. Advise If you have further questions. 

RFS/pc 

Sincerely, 

R. F. Simmons, 
Operations Manager 

BZT0104(e)012183 



The fol lowing procedures were reviewed and understood at 

( I ocat ion) by _____ _ 

(supervisor's name) with --------------------- (employee) on 

(date) • 

Pentachlorophenol & Solution Safety Precautions. 
Material Safety Data Sheets 

(Li st) 

I . 
2. 
3. 
4. 
etc. 

Lock-out Procedure. 
Tank Entering & Cleaning Procedure. 

Exhibit A 
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PLS·2Cl MEDICAL EXA~"·~ATION RECORD 
KOPPERS (".~MPANY. INC. 

.. 

DATE_________ _ __________ __ 

NAME ____________________________________________________ __ 
DATao~BIRTH __________________________________ ___ 

SEX M. S. W. D. SEP. 

ADDRESS PHONIf. DIVI.ION LocATtON 

PREVIOUS OCCUPATION~(INDICATE EXPOSURES TO DUST AND SKIN IRRITANTst~ ________________________________ ~ ________________________________________________________ ~ 

OCC UP""TIOH l'"OR WHIC;:H ~}{"MIN~D' 

! FAMILY 

i 
MEDICAL 
HISTORY 

I 
i 

ERSONAL i "EDICAL 

p 

-iISTORY 

CANCER DIA8ETES 

ALLERGY EPILEPSY 

VACCINATIONS 

COMPENSATION FOR 
INDUSTRIAL INJURY 

OCCUPATIONAL 
DISEASE 

MENSTRUAL HISTORY 

; 

I 

EPILEPSY HEART DI.IlASa HIGH BLOOD PRE.SURa MENTAL DISEA.E 
I 

STROKE TUBERCULOSI. 

! 
i I 

HERNIA MALARIA SKIN CONDITION PLEURISY PNEUMONIA TUBERCULOSIS ' RHEUMATIS .. 

OPERATIONS 

I 

MEDICAL ATTENTION PAST. YIIA"S 

I 

I NO I YES I WHEN I FOR WHAT 

NO YES WHEN WHAT KIND 

REGULAR PAIN~UL LOST TIME 

HAVE YOU ANY PHYSICAL DEFECTS OR ALLERGIES WHICH MIGHT MAKE IT INADVISABLE TO ACCEPT EMPLOYME .... T IN THE JOB FOR WHICH EXAMINED. ______________________ _ 

NAME OF FAMILY DOCTORI __________________________________________________ _ 

I CERTIFY THE AaOVE STATEMENTS TO BE TRUE AND COR~EI.T 
I 

Exhibit 8 
'PPLICAN~S SIGNATURE _______________________________ ~ _______________ __ 



BEFORE THE STATE OF OREGON WORKERS' COMPENSATION DEPARTMENT 
ACCIDENT PREVENTION DIVISION 
Labor and Industries Building 

Salem, Oregon 97310 

In the Matter of the Alleged Violation ) 
of the OREGON SAFE EMPLOYMENT ACT. ) 
By : Time Oil Co. 

C ITAT I 00 AND OOTI CE 
OF PEN4L1Y 

To: Mr. Newton P. Lesh, Vice-President 
Time Oil Co. 
12005 North Burgard 
Portland, Oregon 97203 

Employer 1.0. No.: 
Citation No.: 
Date Issued: 

521536-3-009 
D7255-024-78 
April 6, 1978 

An inspection of a workplace under your ownership, operation or control located at 
or near 12005 North Burgard, Portland, Oregon 

and described as follows: petroleum products wholesale 

was conducted on October 13, 1977 

On the basis of the inspection it is alleged that you have violated the Oregon Safe 
Employment Act, ORS Chapter 654, as alleged on the attached Exhibit "A" and 
incorporated herein by reference. 

The penalty for all violations is: NONE 

The "Notice of Correction" card must be received by: May 8, 1978 

THE LAW REQUIRES THAT A COpy OF THIS CITATION BE PROMPTLY POSTED IN A CONSPICUOUS 
MANNER ABOUT YOUR WORKPLACE AND IN A SUFFICIENT NUMBER OF PLACES TO INFORM YOUR 
WORKERS OF THE FACTS. IT SHALL BE PROMINENTLY POSTED FOR A PERIOD OF 3 DAYS OR 
UNTIL THE VIOLATION IS CORRECTED, WHICHEVER OCCURS LAST. 

RB2l9:mh 

E}\'PLOYER: ~ REVERSE S III OF TH IS FORM FOR RI GHTS AND 
RESPQ\JSIBILITIES REG£\RDING THIS CITATHl'J 

ACCIDENT PREVENTION DIVISION 

RIGHTS OF EMPLOYEES 

Any employee or representative of employees who believes that any period of time fixed 
in this Citation for the correction of alleged violations is unreasonable has the 
right to request a hearing by submitting a letter to the Workers' Compensation Department, 
Safety Hearings Clerk, Hearings Division, Labor and Industries Building, Salem, Oregon 
97310, within 20 days of your employer's receipt of this Citation. 

cc: C. T. Corporation System 
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" .. . , 

Employer Name: 

..... ,p loyer I. D. No. : 

Standard 
Allegedly 

Item Violated 
No. OAR Chap. 437 

1. 

2. 

3. 

4. 

22-011(2) 

22..:'069 
(4) (b) (1) 

22-069 
(4) (e) (5) 
(1) 

7-5-1 
& 7-2-1 

EXHIBIT "A" 

Time Oil Co. Date Issued: April 6, 1978 

521536-3-009 Citation No.: D7255-024-78 

Description of Alleged Violation 
Date 

Correct i on 
/436 Required Penalty 

Although the following employees were exposed to 
known health hazards they were inadequately in
formed as to the nature of the hazards, the 
measures taken to prevent and control such hazards, 
or the proper ~ethods of utilizing such control 
measures. 
Employee / Location 
1. Don Stell - Mixing Area 
2. David Wood Mixing Area 

Hazard 
Pentachlorophenol 
Pentachlorophenol 

within the compliance deadline the firm must undeI~ 
take one of the following: 
A. Provide adequate information or training to 

affected employees by internal efforts and/or 
by the firm's Workmen's Compensation carrier,or, 

B. In cooperation with the Occupational Health 
Section prepare, develop and obtain approval 
of an employee information program. This pro
gram shall be designed to insure that employee~ 
are adequately informed of the health hazards 
to which they are exposed and the measures 
necessary to control such exposures. 

(Complied with at time of inspection). 
FIRST INSTANCE VIOLATION----------$25.00 N/A 

There were no written standard operating procedure~ 
governing the selection and use of respirators. 
FIRST INSTANCE VIOLATION-$O.OO 5-6-78 

Don Stell and David Wood, who were wearing res
pirators, had full beards which interferred with 
an effective face seal. 
(Complied with at time of inspection). 
FIRST INSTANCE VIOLATION-----------$O.OO N/A 

Boots and raingear made of material impervious to 
pentachlorophenol were not provided to employees 
during mixing and filling operations when it was 
possible for this substance to come in contact wit~ 
the employees skin. 
FIRST INSTANCE VIOLATION-----------$lS.OO 5-6-78 

SUSPENDEI 

SUSPENDEr 

SUSPENDE:C 

SUSPENDEI 

I L-____ ~ _____________ ~ ____________________________________________________________ ~ _________ _+------.---

Page __ 1 __ of _2 ____ Pages Total Penalty 

weB 1221 (Rev. 1/76 ) 

BZT0104(e)012187 



~( . :'-:. 
,. ~ . . ". 

, 
, 

Employer Name: 

l oyer 

Item 
No. 

J. 

6. 

7. 

I. D. No. : 

Standard 
Allegedly 
Violated 

OAR Chap. 437 
I -,,)-0 

22-060(12) 

22-015 
(1) (a) 

age __ 2_ of __ 2_ Pages 

CB 1221 (Rev. 1/76 ) 

EXHIBIT "A" 

Time Oil Co. Date Issued: April 6, 1978 

521536-3-009 Citation No.: D7255-024-78 

Description of Alleged Violation 
Date 

Correction 
/436 Required Penalty 

I1\-aEqUCl .... t:: t::yt:: pLU .... t::~LJ.on-was not provJ.C1eC1 I:or 
employees during mixing and filling operations as 
evidenced by the safety glasses provided that did 
not prevent splashes from coming up under the bot
tom rim and entering their eyes. 
FIRST INSTANCE VIOLATION------------$35.00 5-6-78 

There was no eye wash fountain in the warehouse 
area where pentachlorophenol was handled. 
FIRST INSTANCE VIOLATION------------$25.00 

In.the warehouse area where pentachlorophenol was 
stored and mixed there was no warning sign or other 
equally effective means of calling attention to 
such hazards at their location where the hazards 
exist. 
FIRST INSTANCE VIOLATION--------------$O.OO 

5-6-78 

4-20-78 

Total Penalty 

SUSPENDEr 

SUSPENDEr 

SUSPENDEr 

NONE 
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", cc:f'., .. ~ .. rKl.snlck:' : , ' 

'Nt ss Edythe Ellanue1 

KOPPERS 
Interoffice Correspondence 

To ________ Ms __ ._S_ha __ n~1D __ ott ____ ___ From ___ Pa'-t_CO,;....-t_-_II-:-A_, _____ _ 

location 

Subject 

43 - REV. 5 100M 12-76 

~ -- . 

Real Estat. Section 1e-1928 Location __ S_t_._I.ou __ I~.,=--~_. ___ _ 
Oregon Persona. Property Tax Figures Date ___ ~_a_nuary_....!..._26___=:,_I97_8 __ _ 

Sharyn. the following are Inventory fIgures by .onth, for 
Inventory located at TI .. 011 Co. Portland, Oregon for 1m. 
January 
February 
March 
April 
... y 
~t.IM 
~uly 
August 
Sept~r 
October 
Nov .... r 

Pat Oo'..an 

'-, 
," " ........ _ . 

. ':~::" .. 
'''#, 
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KOPPERS 
Interoffice Correspondence 

To R. F. Simmons From T. A. Beatty 

Location W TC - st. Louis Location Pittsburgh - K/I001 

Subject Time Oil Date January 13, 1978 

Please make absolutely sure that you give Neil Gallagher a written 
confirmation of your comments offered in your meeting with Tim.e 
Oil regarding penta safety. You should specifically declare that 
Koppers assumes no liability for the accuracy of the information 
presented and that the information is to be regarded as reference 
material and not for specific recommendations or required pro
cedures under the contract we have with Time Oil. 

Please let me see a copy of your confirmation to Mr. Gallagher. 

TAB:jw 

cc: G. L. Daugherty 

, - REV, 5 100M 5-76 

~~ 
T. A. Beatty 
Ext. 2448 
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To 

Location 

Subject 

·5 REV. 2 

KOPPERS 
Interoffice Correspondence 

R. F. Simmons From G.L. .Daughe rty 

St. Louis Location Pittsburgh 

Penta Handling Procedures Dete Janua ry 5, 1978 
(Contract Blenders) 

Enclosed are copies of pertinent information taken from our "Acci_ 
dent Prevention Program". The general policy of Loss Prevention 
normally forbids release of this information due to liability con
cerns. Since we are dealing with contract blenders, we must give 
them information for proper worker safety. 

As I mentioned on the phone, workers are required to sign a form 
that a supervisor has reviewed the "program" with them and that 
they understand the safety procedures. People handling chemica Is 
such as penta must review the program periodically and also note 
this on the form. We do not have a standard form as I thought. In 
any event, the workers note the above information on a document 
which is kept in their files. 

Any information you relate to our contract blenders, whether per
tainmg to safe handling or medical surveillance, must be given 
strictly as mformation which may help them establish or improve 
their own safety program. You should establish at an early point 
in your discussions that these are not recommendations or proce
dures they must follow. A follow-up letter reiterating our position 
is necessary to safeguard Koppers. 

3a......" 
Gerald L. Daugherty 

GLD/mz 

cc: T. A. Beatty 

BZT0104(e)012191 



. To ", 

location 

Subject 

KOPPERS 
Interoffice Correspondence 
i 

Mr. Dayl« .. , ........ OA 

.... 1 Eatate Section 
Plttlbllqh. PA K '1928 

OperatWI AlreemeAt/Taaka •• Lea •• 
Time on Co., Portlaad. Or aDd 
W T C Dept. 

From ____ ........ '-"'-V ...... ......-S ... lm_mo ......... """"'-__ _ 

location _-'Sat .... ....-A1""'.eQqDuJ ........ -JI).f-...;J .~ .... o .... Q~r!;..ji~ 

Date __ ---OI1~&D ....... na.~PJ#-'I"'-'l41Lt1 .............. 1~97.L61oL---

ConflrmiDg oar eoay.r •• tlon •• de.ire for our .rrallgemellt to CODtiAue 

aaother fly. year term throqh February Z8. 1982. 

I. 
.~~~~~~.~~V~J~,;;;:,<,· •. · ...•... ;. t:· 

R.FS/ajk 

cc: R. O. HamUtoll 
F. Kia.Dick 

3- REV. 5 100M 2·75 

a.. F. Simmon. 

..1 ~ 
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REV. 2 

KOPPERS 
Interoffice Correspondence 

To Mr. R. E. Simmons 
----~~~~~~~~~--------

Location St. Louis, Missouri 

Su~ect Operating Agreement and 
Lease of Tanks 
Portland, Oregon 

From ___ ~R:..:::e~a...:..l--=E~s..!::t~a..!::t~e....:=tS~e~c.J..t.Li ,\,o!Q.u.n __ 

Location _-.l:..P.L.; J.tJ.t",s ",bw.u,,-r~Q uh +-, --I::.oPaa..... ___ _ 

Date ___ --::I.J..S:!.a.!..!.n~uJii!.a"-r~y-9;;L..,... -.L.19z...7u6"--___ _ 

Under date of March 1, 1967, Wood Treating Chemicals Co. 
(now Koppers Company, Inc.) entered an operating agreement 
and lease of tanks with Time Oil Company at Portland, 
Oregon, for a term of five years from March 1, 1967, to 
February 29, 1972, at an annual handling charge of $7,380. 
This agreement automatically renewed in 1972 for a further 
term of five years from March 1, 1972, to February 28, ]977, 
at the same handling charge. 

Under the terms of the agreement, both parties have the 
right to cancel the agreement as of February 28, 1977, by 
giving notice to the other party on or before February 29, 
1976. 

We assume that you will permit this operating agreement and 
lease of tanks to renew automatically for a further term of 
five years from March 1, 1977, to February 28, 1982. If 
such is not the case, please advise. 

David W. Stevenson 

DWS/sf 

cc: R. G. Hami I ton 
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Mr. Neil Gallagher 
Time Oil Company 

May 9. 1975 

P. O. Box 03117 - St. John's Station 
Portland, Oregon 79203 

Dear Neil: 

We are writing to inform you of a recent oil spill at one of our 
customers' plant and resultant action because they were slow 
in reporting it. The wood preserving plant. operating on an 
inland stream. had a small spill and apparently were negligent 
.i.~ immediately reporting it to the authorities. The coast 
guard considered the slowness in reporting to be a criminal ~~ 
offense and the president and an employee who was considered 
the lowest one in line authority to instruct personnel on spill 
procedure handling was hauled into court. Fortunately. it was 
our customers' good fortune to draw an understanding judge 
who thought they were not trying to evade the law and assessed 
only a $ 100 fine; we understand the fine could have been $ 5000. 

We bring this incident to you as information only in the hope that 
we all are more vigilant in guarding against industrial pollution. 

RFS/ sjk 

Best Regards, 

R. F. Simmons 
Operations Manager 

BZT0104(e)012194 



Mr. Nell Ga+lagher 
Time 011 Co. 
P. o. Box 03117 
St. John's Station 
Portland, Oregon 79203 

Dear Net I : 

December 31, 1973 

John Hlte from Pittsburgh general office will be out with 
John Messner on February 4 and 5. Messner wIll be contacting 
you to advise that Mr. Hlte would like to visit TIme 01' 
while In the area. For your Information, John Hlte Is the 
assistant manager of the Specl'lty Wood Chemicals Group of 
which Wood Treating Is a department. We wIll appreciate 
the usual fIne courtesy extended your visitors and am sure 
you wI II find Mr. Hits an energetic and pleasant fellow. 

Best regards, 

R. F. Simmons, 
Plant Manager 

P.s. Have also been Intending to drop you a note as a 
reminder that beginning Jan. I, 1974, Lot Numbers should 
begin wIth WO-OOI-T. 

RFS/pc 
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WOOD TREATING 
C HEM CAL 5 C 0 

5137 Southwest Avenue / St. Louis, Missouri 63110 / 314,oR 2-2200 

Time Oil Co. 
5150 Wilshire Boulevard 
Los Angeles, California 

Gentlemen: 

December 8, 1971 

This notice is to advise you that effective as of December 1, 1971, 
Wood Treating Chemicals Co. sold to Koppers Company, Inc., Pittsburgh, 
Pennsylvania 15219, the majority of its wood preservatives business 
assets. As an integral part of this transaction, Wood Treating is 
seeking your consent to the assignment and assumption of your contract 
dated April 1, 1967, by and between your company and Wood Treating 
to Koppers. Koppers is in possession of a copy of this document and 
has p1edgep. to abide by all the terms and conditions of the contract. 

While Wood Treating will no longer be in the wood preservatives 
business, it is antiCipated that upon your consent the aforedescribed 
transfer will have no material effect upon the business you previously 
transacted with Wood Treating and that Koppers will continue the wood 
preservatives business in a most vigorous fashion in furtherance of 
your mutual interests and profits. 

If you consent to the assignment and assumption of your contract 
by Wood Treating Chemicals Co. to Koppers Company, Inc., please 
indicate your agreement by executing a copy of this letter and 
returning same to Wood Treating Chemicals Co., 800 North Lindbergh 
Boulevard, st. Louis, Missouri 63166, Attention John Mason, President. 

Accepted and Agreed to thls 
day of , 1971. 

TIME OIL CO. 

By ________________________ __ 
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ASS I G N MEN T 

WHEREAS, under date of ~~rch 1, 1967 and amended 
schedule of August 1, 1970 the undersigned WOOD TREATING 
CHEMICALS CO. entered into an agreement with TIME OIL CO., 
a Washington corporation, a copy of which is attached hereto 
marked Exhibit RAW and 

WHEREAS, KOPPERS COMPANY, INC. of Pittsburg, Pennsylvania 
has purchased a majority of the wood preservative business 
assets of WOOD TREATING CHEMICALS CO., 

NOW, THEREFORE, in consideration of the mutual promises 
and covenants contained in this assignment, acceptance thereof 
by KOPPERS COMPANY, INC. and consent thereto by TIME OIL CO., 
WOOD TPXATING CHEMICALS CO. hereby assigns to KOPPERS COMPANY, 
INC. all right, title and interest in and to the attached 
contract, accounts payable thereunder, property therein 
described and rights therefrom ensuing, subject to all the 
conditions thereof. 

IN WITNESS~WHEREOF, the undersigned has executed this 
assignment4 this (~ day of ~tM~ , 197t. 

u.l 
WOOD TREATING CHEMICALS CO • 

• Y~ 
ACCEPTANCE OF ASSIGNMEtn 

Assignee KOPPERS Cm!pAr~, INC. hereby accepts the above 
assignment and agrees to assume and fulfill all conditions and 
obligations therein contained and contained in the agreement 
attachea hereto marked Exhibit "A" on the part of the Assignor 
WOOD TRI:ATIllG CHEMICALS CO. therein to be fuUilled. 

-1-
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CONSENT TO ASSIGNMENT 

TIME OIL CO. hereby consents to the assignment of 
that certain contract entered into between T~ OIL CO. and 
WOOD TREATING CHEMICALS CO. dated March 1, 1967 and amended 
August 1, 1970 by amended schedule, a copy of which TIME OIL 
CO. acknowledges i. hereto attached. 

TIME OIL CO. 

-2-
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R. J. DeLargy/ J. Michalski 

WOO D TREATING 
CHEMICALS C 0 

5137 Southwest Avenue / St. Louis. Missouri 53110/ 311 PR 2-2200 

Mr. Newton P. Lesh 
Time Oil Company 
12005 N. Burgard 
P. O. Box 03117 - St. Johns Station 
Portland, Oregon 97203 

Dear Newt: 

July 27, 1970 

We have reviewed your proposed amended schedule and other changes to 
the original contract dated March 1, 1967, and are in agreement, except 
for the following: 

~1) Add in the 38,000 gallon tank under the Facilities caption and change 
the $440 per month to $615 in the Handling &: Transfer Charges 
section. 

2) On your page 2, paragraph 3, line 6 - I am sure the $5,8125 was 
a typing error and should read: $5.8125. 

3} Reference to page 5, paragraph 8, line 2 - I have no Exhibit B, 
and if I did have I think you should have to give us notice of such 
rules change. 

~ 4) Reference to page 7, paragraph 10 - we would have no leverage 
here since the proposed language would eliminate, for practical 
purposes, the value of this provision to us as the customer. 

5) If you feel it necessary to add the provision relating to pollution, 
I would suggest it read: "Customer shall reimburse Operator 
for fines imposed upon Operator by a court of law and paid in full 
by Operator" which fines are for pollution, expressly prohibited 
by statute, proved in said court to have been caused solely by the 
correct" non-negligent performance by Operator of written in
structions given by Customer to Operator under and pursuant to 
this Agreement. II 
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W~Oo::J -tREATING CHEMICALS CO. 5137 SOUTHWEST AVE., ST. LOUIS, MO. 63110 

Page Two 

6) I would suggest that the following text be used for the force majeure 
provision of the contract, section 13, sub-paragraph (a): 

rrperformance of any obligation under this Agreement may be sus
pended by either party, in whole or in part, without liability, in 
the event of Act of God, war, riot, fire, explosion, flood, drought, 
sabotage, inability to obtain fuel or power, accident, national, 
state, or other governmental laws, regulations, rules or orders, 
or any other circumstance of like nature beyond the reasonable 
control of such party, or labor trouble, strike, lockout, or in
junction, whether or not any such event is within the reasonable 
control of such party, which delays, prevents, restricts or limits 
the performance of this Agreement or the consumption, sale, use 
Or end use of the Products or any Product manufactured or -pro
cessed therefrom or therewith. The affected party shall invoke 
this provision by promptly notifying the other party of the nature 
and estimated duration of the suspension period. At Customer's 
option, the period specified for processing and/or delivery of 
the Products hereunder shall be extended by the period of delay 
occasioned by any such suspension a~d processing or deliveries 
nut performed or made during any stfspension period shall be 
performed or made during such extension period, or the period 
specified for processing andlor delivery shall not be extended 
and the total contract quantity hereunder shall be reduced by the 
processing or deliveries not performed or made during such 
suspension period and, in either event, the Contract s~all_ other
wise remain unaffected. II 

7) The effective date should be August 1, 1970. 

LEG/lr 

Regards, 

Lowell E. Gutz!er / 
Controller 

BZT0104(e)012200 
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~o"> PHONE 286-1611 

SEATTLE 
TACOMA 
PORTLAND 
STOCKTON 
OAKLAND 
SAN PEDRO 
LOS ANGELES TIME OIL COMPANY 

12005 N. BURGARD, P. O. BOX 03117, ST. JOHNS STATION, PORTLAND, OREGON 97203 

Mr. ft. F. Simmons 
Wood Treating Chemicals Co. 
5137 Southwest Avenue 
st. Louis, Missouri 63110 

Dear Bob: 

July 6, 1970 

Attached are three copies of the Amended Schedule of our Agree
ment dated March 1, 1967 to adjust the charges for our services 
as we discussed when you were here recently. After you have 
reviewed the Schedule, if you have any questions, please call 
me. The charges are as we discussed when you were here. 

A few additional changes or additions were made to the 
Agreemen t which our company felt necessary to have in order 
that there might be no misunderstanding in our operation. 
The Amended Schedule is dated to commence on June 1, 1970, but 
since we have already billed you for the month. of June, this 
starting date should be changed to July 1, 1970 • 

..f.e· I Regarding the rental for the 38,000 gallon tank, we believe 
, ;},. . . .' we should h~ve $175.00 per month for this tank. We have been 

~ •.. unable to f1nd any used 6,000 or 8,000 gallon tanks for sale, 
but believe that some will be available in the future, as we 
have several feelers out for tanks of this size. We recently 
purchased a new 8,000 gallon tank for $863.00 and 6,000 gallon
tanks would probably cost around $650.00. If you are 

II 
V I', 

.' . 
" 

interested in new tanks, please let me know and I will 
get an exact quotation for them. 

Yours very truly, y 
NPL/s Newton P. Lesh 
3 Encl. 

BZT0104(e)012201 



TERMINAL: 

DATE OF 
AGREEMENT: 

INITIAL TERM 
OF AGREEMENT: 

OPERATOR: 

CUSTOMER: 

PRODUCTS TO 
BE STORED: 

FACILITIES: 

SERVICES, 

Storage and 
Handling 

HANDLING AND 
TRANSFER CHARGES: 

A MEN D E D S C H E D U L E 

TIME OIL CO., Portland, Oregon 

March 1, 1967 
June 1, 1970 amended schedule. 

April 1, 1967 to March 31, 1972. 

TIME OIL CO. 

WOOD TREATING CHEMICALS CO. 

Raw materials in bulk, drums and bags for wood 
preservatives. 

Finished products in bulk and drums. 

Also, such other raw materials and finished 
products specified by the Customer and accepted 
by the Operator. 

Operator will furnish Customer the following 
facilities: 

Storage tanks - three (3) tanks with a shell 
capacity of approximately 20,570 gallons each, 
one (1) tank with a shell capacity of approxi
mately 13,000 gallons, one (1) blending tank 
of approximately 1,500 gallons equipped with 
six (6) electric heating elements, together 
with warehouse space for storing approximately 
100,000 pounds of raw or finished materials 
on pallets in drums and bags. 

Operator shall receive the raw materials from 
railroad tank oars or freight ears and/or 
trucks and shall deliver suoh produots into 
storage tanks and/or warehouse. 

Operator shall deliver the finished products 
into storag., trucks and/or railroad cars. 

Operator shall mix or blend produots at a 
temperature not to exoeed 180 deg. F. 

The only oharges for the facilities and servioes 
herein are the following: 

$440.00 per month to be billed in advance on 
the first day ot each month and paid by 
Customer within 10 days after receipt of 
invoice. 

One cent (0.01) per gallon for blending and 
shipping pentapetroleum or LST type solutions 
shipped in tank cars, tank trucks or drums that 
can be bulk or tank blended. These products are 
CUstomer'a products known as: 

15 
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CHARGES. cont. 1. Woodtox Preprime RTU 
2. Woodtox 140 RTU ' 
3. Presstreat 
4. Woodtox 109 ltTU 
5. Woodtox 109 wlo Penta 

Other products of similar type .olutions can 
be added from time to time by Customer upon 
written acoeptance by the Operator. 

Three cents (0.03) per gallon for blending and 
shipping concentrate type solutions in tank 
cars, tank trucks or drums. The.e products are 
CUstomer's products known as, 

.~, 

1. Timbertox 40 Concentrate 
2. WR 340 Concentrate 
3. woodtox PreprimeConcentrate 
4. Woodtox 140 Concentrate 
S. Inhibitor L. i 
6. Penta Wood Preservative Concentrate 

Other concentrate type solution: can be added from 
time to time by Customer upon wfitten acceptance 
by the Operator. .', 

,;'. 

Pive cents (0.05) per gallon for fUling 55 
gallon drums. '~;, 

One cent (0.01) per gallon for blending contaminated 
products returned to storage and/or blending 
Woodtox 109 wlo Penta to include Penta. 

Seventy-five (0.7S) cents for each 55 gallon drum 
of additive. shipped that have ~een in storage 
and are shpped without blending'with other 
product •• 

Blending, shipping and~um filling charges 
are to be invoiced by Operator to the Customer 
on the firat day of each month for the ~pment. 
made during the previous month and Customer 
agrees to pay charge. within lOdays after 
receipt of invoice. . 

OVertime and extra labor and cost of armed 
guard. a. specified in SectionsB.3, D.9(a) and 
13 (0) of the Agreement to whicb this Schedule 
is annexed and which it is a part. 

It is agreed by the parties hereto that the Schedule attached to the 
Agreement dated the 1st day of Maroh, 1967, shall be superceded and 
replaced in its entirety by this Amended Schedule effective June 1, 
1970. 

It i. further agreed that said Agreement dated the 1st day of March, 
1967 is further amended as follows. 

On Page 1, Section A. FACILITIES, Paragraph 2, line 7 after 
the word Agreement shall be added -Customer shall, however, inform 
Operator of any irregularities or deficiencies discovered during any 
such inspection.-

16 
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On page 2, Paragraph ), line 6. The amount :~5,8125 shall be 
substituted for the amount of ~4.25 stated therein. 

On Page 4, Paragraph 6, line). The word IIs lmilar ll shall be 
deleted and after the word "cause" sball be added IIbeyond the c6ntrol 
of Operator." 

On Page $, Paragraph 8, line 2. The words "as of the date of 
this Agreement" shall be deleted and the words IIfrom time to time" 
shall be substituted therefore. Also, in lines 4 and $. the sentence 
"Such rules shall not hereafter be amended except by consent of 
Customer." shall be deleted. 

On Page $, Paragraph 9. (a) wherever the amount of $2.11 is 
stated the amount of $3.87$ ahall be substituted therefore. 

On Page 7, Para~raph 10. The following words ahall be added to 
the end thereof. "but only if all charges and oosts due 6perator by 
customer shall have been paid in full." 

The following provisions are inoorporated therein: 

Disposal of waste shall be for the customer's account but 
.ubjeot to Customer's prior approval of expenditures for that purpose. 

Customer shall reimburse Operator for any fines or penalties 
for any alleged pollution arising out of the performanoe of this 
agreement in aooording with instructions given Operator by Customer. 

All other of the terms and provisions of said Agreement shall remain 
the same and in full foroe and effect. 

Witnessl TIHE.. OIL CO., Operator 

By 
-R>;:;-. -D>;:;-. -A':'"b~e-n"'d..;"r"'o"'t~h~,--'"1P;::-r-e-s-'llr-d~e-n-::t-

Witness: WOOD TREATING CHENICALS CO. 

By ________________________ __ 
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SEATTLE 
TACOM&. 
PORTlAND 
STOCKTON 
OAKLAND 
SAN PEDRO 
LOS ANGELES 

PHONE 286·1611 

12005 N. BURGARD, P. O. ·B:>X 03117, ST. JOHNS ST/.TlON, PORTLAND, OREGON 9720.'3 

June 19, 1970 

Mr. R. F. Simmons 
Wood Treating Chemicals Co. 
S137 Southwest Avenue 
st. Louis, Missouri 63110 

Dear Bob: 

I thought I would have the Amended Schedule for 
our Agreement approved and in the mail to you before 
I left, but the wheels of industry sometimes turn 
at a slow pace. I am sure it will be ready to send 
you when I return on the 29th. 

Regarding the sandblasting and painting of the 7,000 
gallon tank you have here, we have a man, Paul Hendricks, 
who will sandblast to bare metal and applJr two coats 
of RustoleulJl for $100.00. He will furnish the paint 
needed fOI· the tank for this price. Paul is our 
ruaintena.nce man and I am sure he will do a good job. 
He said. that he would keep track of the time and 
material on this tank and if you have more tanks in 
the future, he could perhaps lower his price some. 

I find that we do not have any used tanks available, 
but will keep my eyes open for any that might be 
for sale in this area. 

I enjoyed your visit very much and hope you can make 
it out this way this fall. 

You:rs very truly, 

l~~· 
NPL/s Newton P. Lesh 
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SEAn..i 
,t TACOMA 

PORTlAND 
STOCKTON 
OAKLAND 
SAN PEDRO 
LOS ANGELES TIME OIL COMPANY 

12005 H. BURGARD. P. o. BOX !!1!7'; ST. JOHNS STATION. PORTLAND. OREGONIfMJa 97203 

03117 

August 15, 1961 

Mr. R. M. Morriss, Jr. 
Wood Treating Chemicals Co. 
5137 Southwest Avenue 
st. Louis, Missouri 63110 

Dear Mr. Morriss: 

I am forwarding you three samples of Woodtox 140 which 
have been taken at different levels from our storage 
tank. One has been taken from the top, one from the 
middle and one from the bottom. 

We mixed a 1,000 gallon batch yesterday and filled our 
tank to capacity, circulating the tank for four hours 
from top to bottom. In a conversation with Herb Morissette 
today, we want to try and determine if this period of 
circulating the tank is sufficient to properly mix 
the product so that the penta content is the same 
at all levels of the tank. If you will have the samples 
checked and advise us as to the percent of penta in 
each sample, we can decide if we should Circulate the 
product for a longer length of time after a blend. 

If the product checks Gut with the same percentage of 
penta at each level, perhaps you will want us to adjust 
our formula slightly to bring the penta more in line to 
the desired amount. 

Let me know how the samples check and we will govern 
ourselves accordingly as to the length of time to 
circulate each blend. 

Yours very truly, 

nv.·::t- &/)-;(~, 
NPL/s Newton P. Lesh 
cc HEMorissette 
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Mr. Newton P. Leah 
Time on Company 
P. O. Box 03117 
Portland, Oregon 

Dear Mr. Leah: 

AugtUt 23, 1967 

Thank you for your letter of ~t 15th, and our laboratory has been alerted 
to procea. the three sampl •• of Woodtox 140 from your blending plant a. soon 
as they have beea soeceived. 

George MUla bas beaL a.ked to send the results of the analyses to you and to 
Herb aa .oon as the t •• tins has been completed. 

':' " .:J ': ,';' 

RMM:jm 
cc-Mr. H. E. Morissette 

Mr. G. B. Mills 

Yours very truly, 

R. M. Morrie., Jr. 
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SEAn .... 
,f TACOMA 

I'OItTlAND 
STOCKTON 
OAKLAND 
SAN nolO 
lOS ANGELES TIME OIL COMPANY 

12005 H. BURGARD. P. O. BOX!!I!7'; ST. JOHNS STATION, PORTLAND, OREGONltllAlJa 97203 

03117 

August lS, 1967 

Mr. R. M. Morriss, Jr. 
Wood Treating Chemicals Co. 
5137 Southwest Avenue 
st. Louis, Missouri 6)110 

Dear Mr. Morriss: 

I am forwarding you three samples of Woodtox 140 which 
have been taken at different levels from our storage 
tank. One has been taken from the top, one from the 
middle and one from the bottom. 

We mixed a 7,000 gallon batch yesterday and filled our 
tank to capacity, circulating the tank for four hours 
from top to bottom. In a conversation with Herb Morissette 
today, we want to try and determine if this period of 
circulating the tank is sufficient to properly mix 
the product so that the penta content is the same 
at all levels of the tank. If you will have the samples 
checked and advise us as to the percent of penta in 
each sample, we can decide if we should circula te the 
product for a longer length of time after a blend. 

If the product checks aut with the same percentage of 
penta at each level, perhaps you will want us to adjust 
our formula slightly to bring the penta more in line to 
the desired amount. 

Let me know hOlf the samples check and we will govern 
ourselves accordingly as to the length of time to 
circulate each blend. 

Yours very truly, 

>1<.~.Z--, r)'-;(~ 
NFL/s Newton P. Lesh 
cc HEMorissette 
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Mr. Newton P. Le.h 
Time on COMpany 
P. O. Box 03117 
Portland, Oregon 

Deal' Mr. Leah: 

Augut 23, 1967 

Thank you lor your letter of Au,uat 15th, and our laboratory haa been alerted 
to proce.s the three samples of Woodtox 140 from your blending plant as 800D 

as they bave been "ecelved. 

George MUle baa been asked to aend the results of the analyses to you and to 
Herb aa soon aa the testing bas been completed. 

. :' ,- .J'~ 

RMM:jm 
cc-Mr.H.E. Moria sette 

Mr. o.B.MiUs 

Yours very truly • 

R. M. Morrbs, Jr. 
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Mr. Newton P. Lesh 
Time OU Company 
P. O. Box 03117 
Saint John's Station 
Portland. Ore,on 97203 

Dear Mr. Lesh: 

March 22, 1967 

This wlll acknowled,e your letter of March 3rd with regard to the pending 
storage and blending agreement between our companies, and thia haa DOW 

been handled with the Monsanto law department. 

With 80me minor chanaes, or corrections, it 'WOuld appear that we are now 
to the point of preparlng the final draft for execution and which we presume 
your people will handle. The original and copy that was sent to U8 with your 
letter of MarchJN<u'eulos.d. ,Re-typiDa of the eDtll'e docname. is certalDly 
not indicated to cover the following: 

1. Time has omitted the definition of gallon8 in paragraph 9(d) of the 
Monsanto draft of the agreement. 1 see no objection to calculating the 
amount of Products shipped or delivered in other convenient units, 
but I would suggest that you check to see what measurement procedure 
Time i. contemplating. 

2. In paragraph 13(a) of the Time draft of the agreement. in line 2 
"lieable" should be "liable" and in line 12 "delivery" should be'tieliver". 

3. In paragraph 16(a) Time bas stated the term of the agreement to 
be March 1. 1967 to February 29. 1972. Of cour.e, there ia DO 

objection to this term. The change made by Time to paragraph 16(b) 
appears to be appropriate aince 80me of the improvements to the 
Facilities will be made prior to the date of the asreement and the 
Monsanto draft provided for reimbursement only for improvements 
made subsequent to the date of the agreement. 
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Page Two 

4. In line 2 of paragraph 17 of the Time draft "State of Federal l' should 
read "State or Federal". 

With respect to the starting date. it was supposed to be when the facility was 
ready; but for accounting purposes it might be more convenient to date it 
April I, 1967. and the few extra days of income in March 1967 would be picked 
up in March 1972. Whatever date you decide will be satisfactory in ;viarch, . 
or April 1. 1967 for the final draft. 

Enclosed is a copy of the Monsantoilarehousing and Terminaling linified Fro
cedure. In general this is to apply, although we will cover by separate letter 
or correspondence the Wood Treating Chenucals Co. forms. etc., that we 
actually use which are different from those of the parent company. 

Rl'v.l2v.i.:jm 
Ene. 

Yours very truly. 

R •. M. lvlorriss, Jr. 
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SEAmE 
TACOMA 
PORT1.AND 
STOCKTON 
OAKLAND 
SAN PEDRO 
lOS ANGELES 

Mr. R. M. Morriss, Jr. 
Wood Treating Chemicals Co. 
5137 Southwest Avenue 
St. Louis, Missouri 63110 

Dear Mr. Morriss: 

PHONE AVENUE 6.1611 

TIME OIL COMPANY 
12005 N. BURGARD. P. O. BOX m. ST. JOHNS STATION. PORTLAND. OREGON ..... 97203 

03117 

March 3, 1967 

Enclosed a, four executed copies of the Agreement for storing and blending your 
products. he enclosed Agreement has been changed very little from the one you 
sent us recently' which was prepared by your people. 

Paragraph 9b has had a clause added at the end which reads "or 3/4 of 1% of max-"i. 
imum amount of products stored in ~ one month, whichever is the greater". Our ~ 
people feel that this is necessary and it confonns with our Standard Form Agree-
ment previously submitted to you. r k I A ! . \J ' [JV ~ \:tv-!' 
Paragraph l6b has been rewritten and believe is the understanding of all con
cerned in the event you cancel this Agreement at any time during the first five 
years. 

We have not seen a copy of the booklet "Monsanto Warehousing and Terminaling 
Unified Procedures". We have agreed in the Agreement to follow the procedures 
outlined in the booklet, but will want to read the booklet before final accept
ance of this Agreement. We do not anticipate arrr problem with the pr.oce.dures 
as long as they are not contradictory to this Agreement. 

The Schedule attached to the Agreement covers 3 tanks with a capacity of 20,570 
gallons each, one tank with a capacity of 13,000 gallons, one blending tank with 
a capacity of approximately 1,500 gallons and equiped with 6 electric heating ele
ments, warehouse space for approximately 100,000. pounds of additives in drums and 
bags. The charges for this we have reduced to $440.00 per month, which we believe 
is fair for this number of tanks and the amount of warehouse furnished. It was 
our understanding in our last conversation vi th Mr. Morissette that this is the 
nwnber of tanks you desired and the amount of warehouse space needed. 

lie have the above tanks all set up and ready to go. The electrical work will be 
completed Monday and painting of the tanks will be completed in a few days, 
weather permitting. We received the tank car of Solvent B-6 on February 28, 1967 
and discharged it into one of the 20,000 gallon tanks. 

Two of the 20,000 gallon tanks have been piped so that the product can be circulat
ed from the bottom of the tank to the top of the tank; products can be transfered 
from aI\Y one tank to another; and up turned elbows are in the bottoms of all the 
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Mr. He M. Morriss, Jr. 
Wood Treating Chemicals Co. March 3, 1967 

tanks so that the product 1s not drawn directly from the bottom of the tank, 
excepting the blending tank which has a bottom cI.lu 80 that the tank can be drained 
comp1ete~. There are bottom draws on aU of the tanks so that any sludge or tank 
bottoms can be drained completely. 

Mr. Morissette has been out of town since we have been putting the tanks together, 
but I expect to see him the first or the week so that he can inspect the tanks. 
We will be rea~ to start blending products for you at any time. 

The dollar value to be inserted in paragraph lOb will be confirmed to you by letter 
when all the costs are completed. 

Yours very truly, 

TIME OIL CO. 

Newton p. leah 

NPL/lp 
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WOO D l-REATI N G 
CHEMICALS CO. 

, 5137 Southwest Avenue / St. Louis. Missouri 63110 / 314 PR 2-2200 

Mr. Newton P. Lesh 
Time Oil Company 
P. O. Box 03117 
Portland, Oregon 97203 

Dear Mr. Lesh: 

February 14, 1967 

As per my letter of January 30th, we referred to the Monsanto law and distri
bution departments your standard "Agreement ll form covering your terminal 
services, etc., and the schedule attachment thereto covering the special blend
ing services at Portland that we are in the process of working out between our 
companies. 

With respect to your Agreement form, Mr. J. M. Bray of the Monsanto law 
department has drafted, as per duplicate copies enclosed, a new agreement to 
conform to Monsanto practice on such terminalling arrangements, etc. The 
memo from the distribution department, two copies of which are also enclosed, 
will possibly explain in all instances the reasons for the changes. Undoubtedly. 
you will now want to refer this to your legal counsel and let them advis°e you of 
what significant changes have been made between the two drafts and/or which 
of these changes are unacceptable and need to be further negotiated or resolved. 
A lot of the wording is, of course, just standard Ilboiler plate", but I do not 
believe you :will find it too biased in our favor. 

With respect to the "Schedule" attachment to the Agreement we have the following 
comments. 

Storage Tanks 

We note that the rate is to be $250 monthly if one of the 20,570 gallon tanks is 
provided, or $450 monthly if three of the 20,570 gallon tanks are provided. This 
is equivalent to $100 per month for each of the extra 20,570 gallon tanks. Our 
engineering department advised that the cost of a coiled, new 20,000 gallon 
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5137 50UTHVJEST AVE., ST. LOL;IS, MO. 68110 

Page Two 

Storage Tanks (continued) 

vertical storage tank is about $2,400 in this area, or approximately $3,500 each 
, piped up for receipt and car or truck shipment of blended product. On the basis 
of the rental proposal, Time Oil Company could offset the cost of a new tank 
installation in about three years, and used tanks are to be provided. The three 
20,000 gallon tanks at $350 monthly would seem to be a more equitable rental. 

Receiving Tanks 

We instructed Herb Morissette to ask that you include with the storage tanks a 
receiving tank of at least 15,000 gallons capacity or sufficient to unload two tank 
trucks of solvent. The cost of blending one truck of product at a time would 
probably be excessive, and the standard procedure would be to blend at intervals 
and three or four truckloads at a time. One 20, 000 gallon tank will be for storage 
of a raw material or additives, but two of the 20, 000 gallon tanks would be used 
for blended product and from each of which about three trucks could be shipped. 
Once either of the finished product tanks were below one truckload or less, you 
could fill it, or both tanks, up again to 20,000 gallons each and that would mean 
scheduling in three or four truckloads of mineral spirits; hence the need for a 
solvent receiving tank to avoid truck demurrage. The question is the extra cost 
for this extra tank, and even though it would serve as a convenience for your 
people. 

Charges 

These seem to be in order except for the discrepancy of rental for just the two 
extra tanks. At the moment no blending of concentrate is contemplated; but if, 
and when, we want such service, that charge would have to be negotiated. 

Term, Etc. 

This is covered in the proposed Monsanto agreement, as well as reimbursement 
for the installation costs in the event that we cancel at an early date. 

We are desirous of getting this settled as soon as possible, and to get started 
with the blending. I shall be out of town for the next two weeks, but Herb 
Morissette will know how to reach me at all times and if we are so far apart 
on any of these details that they might cause a hold up or delay. 

YourS very truly, 

( //;. 17~ ~~_ ./-, 
R. M. Morriss, Jr. 

Enc. 
cc-Mr. H. E. Morissette 
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JUlUI'f ZO, 1"7 

Time on Cempaay 
Port1aJacl. Ore,OIl 

RIO E. NoriaHUe 

C. F. Qraftaa 
B. C. Dowu 

wm ,.. pt ........ Mao. Lull tlIat we an, .. priadpl., acceptlq Ide 
propcNla1 os the W •• t., .. jed to adJutmeat or clarlflcatt .. of .om. of 
tJae .. tan. pertafa" ... rete aM wIaldlare u,.now.: 

1. It appeU'. DOW that we wlU proNbl,. wast .. a4cUtteaa1 !O,OOO .aUOD 
taU 101" .tor .... of flalallM prothct. We probabl, aJaoWd alao aft a 
.tor ... taalt for mtaeralaplrlu &ad for Immediate W"""DI oI.olYeat 
apon r.ceipt el1lP to two taU b1lck or trall.r loada. Preaumaltl, w. 
WCM1l4 meaD aaotUr _ aac0a4 ntra taak of & capacltr of Uoat IS.000 
lallOU. W1aat...td tile atra rental pel' moatJa .. for tIIla ..... 
taUap azul ..... 1 .. die .ame dan put lacome .-s. Ilpna. or 
would the,. pI'O"ri4e the extra tankale for fl' •• if we paraat"!i & 

SOO,OOO ,aUo. alV"'al tIma pat? 

a. TId. propoaal u .... OIl tlwlr atorlaa approzimu.l,. 60. 000 JNMIISde 
of addltt .. : 55,allOll.rama of coaceatratea &ad pall .. of the .. ,ed 
penta. We woul4 plea to etart oft with at leut 40.000 pouade of peDta 
u4 100 dr1maa of coacatrate, wldch ml.bt he about 100.000 pouad •• 
M.o U we &chi ... tile atldpatecl actlYlty lieN we ma, lilt peak layeJl .. 

:.;F:-;··· .. ,~··l ,.;. ·:to1yato.,....oIllO .... , ...... i~ .. : .. · __ · .... ...,.a. ' .... e .. · ;' ~.' 

exceecllOO,OOO ~. 

3. TIley haft .el -.p tJae term. of the .,reemeat .. 5 yeaH ... we pre
aume thi. i. to amol'tlse the coR of the Weadiallutallatioa. W. have 
DO ,reat oItJ.ctloa to tJw 5 ,ear term, altJaoaah we mllat. prefer & 3 
,..al' term. 1Ma.t Mca .. _ of tAt. part of the cOIDlDltme. It win haft to 
be cl ...... wltll Mea .... ad we be" that .... nray. t'JIere wIlllM 
two .... tiou la taat c_ctloa t1sat we c:aa aatlclp"'~u tlte lacluloa 
of _ opttoa to naew 1 ......... 1' 5 y.an, &DCI OIl!' teraWaatioa rlahta 
101' eauae U Time on.o. a POOl' job of the mbd.a.l or 1»1 •• dl"l, .tc. 
TIle rl,hta to caRcellor .GIlpaymeal, etc. are .t.M .... pbr ... o1ou' _ 
lMlt our rilhia ....s.1' certalD. coad1tlou are ftot apeU" oat. Perllapa 
tide could 'be UacD .. lit • cocl1cU letter to the ap'MJIleat aa4 .tlll _. 
tIleil' .taudan .. "emeat form. 

4. Ow- taraet elate t • .ow Mardllet to cet .tart... Prea1lm&1tl, the 
.. reement would .tart from the elate the facUlty 1. ready lor tile 

.... blending_ anel thl. I. ao ladlcated ill Mr. Leah I. covel' letter. 
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~ale Two 

5. We are also inter.sted in thi. bulk storale Oil the mineral .pirit. which 
you reported on •• parately. That would depend OIl our being able to 
ae.etiate a favorute bar,. price on mineral spirits &ad how c:.ur volume 
10 •• 01' ia ehapiD& up _ producta ahipped from thia Port1aDcl blending 
plam. Miller eMma to think we milht ,et aboC Z~ per plio. Gil. but 
you ml,ht try ~ pel' ,aUOft OIl ''your Irteacl'! BrOllson. eat! while you are 
at It iut.t OIl a 3150 F~ ead poiat to mateh LP3. It lie wnl fu.mtsh that 
at Z~ under .chedule I thiBk we CAD make a deal with him to take the 
210.000 ,allO!l taU. If the product volutne really pieke up we mi.ht have 
to take the lar,er taak Mcause tbe mtaimwn bars- lot would probably 
be ZOO. 000 p110u aM the scheduling would. have to be almoat foolproof 
pel eD.Ct1y timed to lOt tM .econd lot in j~t wheo tile other has been 
u.ct.p. Iulyway Ud.a balk .tora,e would ba.ve to be a a.parate negotia
tioa aareemeat with Time on, and could they pipe 01' hook up the bulk 
stor ... tank 500£ or taU 9509 with the bleAcliq plat? . U loa, linea 
are involved It Mi,ht b_ clteaper for them to run it by their tau trucks 
to the hleadlDI plant .olvent storage. . 

6. We, Ja'" a clarification Oft the escalation da~. which t. the aext to the 
last paracraph 021 pa,. Z ot tbe agreement. Presumably this increa.se 
in their charl.S if' tile labor rat •• go up appliea only to the tb.ru put. 
which is .. e'erre<l to ia the acreement a. applyins to tranafer charges 
&ftel as aet forth ift schedule S. 

7. The flAal tfu •• ticm on the hlerutins alJ'eern~nt ~ou1d be the suitability or 
cleanllne.s of the small stora,e tanka for our product storage. Theft. 
alreemellt form Ilv .. alm08t releaae therein in full to themselves for 
product contamiaatioe, 'but it the tanks were formerly ued for heavy 
oil procbu:ts they mut be adequately cleanod prior to ~ .uage. I 
1IIlcleratood MI'. Le.all to aay that they wore tonnerly used at the 1-'orl
laJad aa. plaat for atorap of li,bt coal tar 801 vente .uch ... Benzol 
or Toluol. Ho ...... r. if they have been Idle lor years they may be 
badly rtdted or otherwise fowee! up m.icJ •• 

I do want to .et this wrapped up and started bef(lore I take off for vaca.tion the 
ead of a.zt week, 80 let with Mr. Lesh U 80011 aa po •• iblo to get the answers 
to the above. I am ... diaS the Time on Compaay alJ'eement over to the 
)..baaAftto tOlal department to .ee it there arc &1\1 major objectiolU to the 
foJ'Dl 01 thl. aJreemont. adminl thorn that the final figures in thf:f attach~J 
.chedule are .Ull being negotiated. 

It. M. Mort-l •• , Jr. 
RMM!lr 
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BEAZER EAST, INC. 

OPENED: 08-30-1990 
TIME OIL 

TIME OIL ~ GENERAL CASE 
BEAZER CASE NO.: 8232 

GENERAL· AS REQUIRED 

GENERAL 
FOLDER #:001() 

• • - Time Oil/Landau Association 
Site Characteristics Report 1993 
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